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RESEARCH MEMORANDUM

AERODYNAMIC CHARACTERISTICS AND PRESSURE DISTRIBUTIONS
OF A 6-PERCENT-THICK 49° SWEPTBACK WING WITH
BLOWING OVER HALF-SPAN AND FULL-SPAN FLAPS

By Edward F. Whittle, Jr., and H. Clyde Mclemore
SUMMARY

An investigation has been conducted in the Langley full-scale tunnel
to determine the effects on the aerodynamic characteristics and on the
chordwise and spanwise load distributions of blowing a high-energy stream
of air over itwo trailing-edge flaps of a 49.1° sweptback wing. The wing
had an aspect ratio of 3.22, a taper ratio of 0.6k, and NACA 658006 air-
foil sectilons parallel to the plane of symmetry. Low-pressure, high-mass-
flow z2ir, representing a jet-engine tailpipe bleed system, was blown over
a half-span flap deflected TO° and a full-span flap deflected 65°. The
tests were conducited in a Reynolds number range from 3.0 X 10° to 7.5 x 10
corresponding to a Mach number range from 0.05 to 0.12, respectively. The
momentum~coefficient range investigated was from 0.08 %o 0.38.

[*)

Maximum blowing for a half-span flsp gave a lift coefficient of 1.43
at zero angle of attaeck and a maximum 1ift coefficient of 2.20 with a slat
and fence installed. The maximum 1ift coefficient obtained for blowing
over a full-span flap with slat and fence installed was 2.25; however,
the full-span blowlng produced pitching moments that were approximately
double those obtained with half-span blowing.

INTRODUCTION

The reduced 1lift capabilities of conventional high-1ift devices when
applied to sweptback-wing aircraft having high wing loadings constitute
a severe low-speed performance problem. Incressed emphasis is being given
to the application of boundary-layer conirol as a means for increasing
the maximum 1ift capabilities of these aireraft.

The blowing method of boundary-layer control has shown considerable
promise as a practical method of increasing 1ift since the Jjet-propulsion
engine has made available a convenient source of the required high-pressure
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air. The jet engine, as a source of air, may be used in two ways. High~
pressure alr may be bled from some stage of the engine compressor. Five
to eight pounds of air per second is considered the mexirum that can be
bled in this way from present-day engines. In the past few years, most
of the research and development in both two- and three-dimensional appli-
cations have made use of this high-pressure type of bleed system. The
alternate approach, proposed in reference 1, is bleeding a larger mass
flow at lower pressures from the tailpipe behind the turbine.

A very prelininary spproach to the application of such a low-
pressure pvleed system of blowing was reported in reference 2. The inves-
tigation reported herein was initiated to define further the effects on
the aerodynamic characteristics and load distributions of a thin, highly
sweptback wing of a low-pressure bplowing system and also to provide
informatlion on which to base a rnore thorough study of a complete alrplane
configuration.

This investigation was conducted in the Langley full-scale tunnel
on a semispan 49.1° sweptback wing having a taper ratio of 0.64, an aspect
ratio of 3.22, and NACA 65A006 airfoill sections parallel to the plane of
syrmetry. Force and pressure measurements were obtalned with a slat and
fence installed and with blowing over a half-span flep deflected TO® and
e full-span flap deflected 65° through a range of momentum coefficients
fron 0.08 to 0.38. A few tests were made wilth blowing over a half-span
flap deflected T0° at a value of momentum coefficient of 0.37 with and
without a slat and a fence installed. The tests were made In a Reynolds
number range frorm 3.0 x 10° to 7.5 X 106 correspording to a Mach nurber
range from 0.05 to 0.12, respectively. Because of the limited capacity
of the blower, the hlgh Reyrolds nurber range included only the lower
values of momentum coefficient investigated.

The results obtained in this investigation are wvalld for the momentum-
coefficient range investigated for subsonie Jjet velocities; however, it
is not known whether the same results would have been obtained for the
momentun-coefficient range investigated if supersonic jet veloeitles had
been used.

COEFFICIENTS AND SYMBOLS

All coefficients are computed as though a complete wing was used in
the lnvestigation.

Lift
9,5

C1, 1ift coefficient,
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CLa=0

Q
H
)

Cn

o1

1ift coefficient at o = Q°

maximm 1ift coeificient
drag coefficient, Qr—gé

piltching-moment coefficient about quarter chord of mean aero-

Pitching moment

dynemic chord,

g,Sc
flow coefficient, 8
VoS
ijvj
momentum coeffieient, ———
a8

section normal-force coefficient normal to undeflected chord
line

b - Po
4

pressure coefficient,

wing span, £t

local wing chord measured parasllel to plane of symmetry, £t

local wing chord measured normzl to line through 0.5hc, ft
b/2

mean aerodynamic chord, g u/\ czdy, Tt
o

spanwise distance measured perpendiculer to plane of symmetry, It
average chord of wing measured parasllel to plane of symmetry,

S g
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Jep

Po
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local trailing-edge~flap chord reasured parallel to plane of
symmetry, £t

local slat chord measured perpéndicular to line through 0.54c, ft
local slat chord measured parallel to plane of symmetry, ft

chordwise distance, parallel to plane of symmetry, from leading
edge of wing section, ft

chordwise distance, parallel to plane of symmetry, from leading
edge of flap section, ft

chordwise distance, parallel to plane of symmetry, from leading
edge of slat section, ft

spanwise location of wing center of pressure, ft
local static pressure, 1b/sq £t

free-stream static pressure, 1b/sq ft
free-stream dynamic pressure, 1b/sq ft

area of wing, sq %

PoVoC
K

Reynolds number,

free-stream velocity, ft/sec

velocity of air blown out of slot sheed of flap, ft/sec

mass density of free-stream air, slugs/cu ft

mass density of air bleown out of slot ahead of flap, slugs/cu iy

coefficient of viscosity of air, slugs/ft-sec

quantity of ailr blown out of slot, cu ft/sec

K

angle of attack, deg
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Sp flap deflection (relative to wing-chord plane) measured per-
pendicular to flap hinge line, deg

Bg slat deflection (relative to wing-chord plane) measured per-
pendicular to wing leading edge, deg

MODEL. AND APPARATUS

Model

The geometriec characteristics and principal dimensions of the
semispan wing are given in figure 1 and details of the slat, fence, and
blowing slot are given in figure 2. Figure 3 is & photograph of the wing
mounted on the reflection plane in the Langley full-scale tunnel. A
description of the reflection plane is given in reference 3. The wing
has 49.1° of sweepback at the leading edge, an aspect ratio of 3.22, a
taper ratio of 0.64, and no geometric twist or dihedral. The airfoil
sections parallel to the plane of symmetry are NACA 65A006 sections and
the wing tip is half of a body of revolubion based on the same airfoil-
sectlon ordinstes.

The high-1lift and stall-control devices used (see figs. 1 and 2)
are: a 0.266c' (0.24c streamwise) inboard trailing-edge flap having a
span of 0.54b/2 (0.16b/2 to 0.70b/2, half-span flap); a 0.266e¢' (0.2ke
streamwise) trailing-edge flap having a span of 0.84b/2 (0.16b/2 to
l.OOb/E, full-span flap); a 0.15¢' (0.175c streamwise) leading-edge slat
having a span of 0.57b/2, neasured inboard from the wing Tip; and a
fence having a height of 0.03c and located at spanwise stations, measured
outboard from the plane of symmetry, of 0.30b/2 or O.h5b/2.

The nose and upper surface of the sheet-metal slat (fig. 2) is not
an integral part of the wing but is mounted onto the ummodified leading
edge of the wing with the slat brackets alined normal to the leading
edge of the wing.

Just ahead of the trailing-edge flap is a slot (fig. 2) which opens
into the upper portion of the gap between the wing and the flap. The
slot is used for blowing a high-energy stream of air over the upper sur-
face of the flap. With the blower off, the slot gap was approximately
constant with an average value of 0.002Lkcgy. With the blower operating
at its maxirum flow quantity and pressure rise, the slot gap expanded to
about 0.0027cgy. The resulting average veloclty of the air lssuing from
the slot ahead of the half-span flap was 517 ft/sec and from the slot
ahead of the full-span flap was 40 fit/sec.

Chordwise pressure orifices parallel to the plane of symmetry were
located on the upper and lower surfeces of the wing and flaps at spanwise
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stations of 18, 39, 60, 72, and 93 percent of the semispan. Chordwise
pressure orifices parallel to the plane of symretry were also located on
the upper surface of the slat at spanwise stations of 60, 72, and 93 per-
cent of the serispan.

Apparatus

Blower and ductirg.-~ A modiiied compressor of a jet engine, driven
through a 2.6 to 1 gearbox by two 200-horsepower electric mctors in tandem,
was used as the pump for the ejected air. The compressor produced a pres-
sure of 1l.15 atmospheres and 1.10 atmospheres at the exit slot for the
tests with half-span blowing and full-span blowing, respectively.

The compressed air was carried from the blower to the wing root by
neans of a l2-inch-diemeter duct. Two mercury seals were used between
the sections of ducting in order to prevent transmission of restraining
forces from the blower to the wind-tunnel scale system and to provide a
flexible coupling so that the angle of attack of the wing could be changed
easily. ALV the wing root the compressed air enters a large plenum chamber
which consists of most of the wing interior ahead of the exit slot. This
was required to reduce duet losses to a mirirmum in view of the rather low
pressure rise available from the test blower.

Instrumentation.- A shielded thermocouple and rakes of total-pressure
and static-pressure tubes were used to measure the flow quantity during
the tests.

TESTS AND CORRECTIONS

Tests

The flap on the semispan wing used in this investigation was not
designed originally for use with a blowing system of boundary-layer
control. Since the flap nose position varied with respect to the blowing
Jet as flap deflection was varied, several preliminary tests were con-
ducted to insure that the eJected air could be made to Impinge on the
flap Jeading edge sufficient to achieve maximum Jjet turning with the flow
fully attached to the flap surface. The flow attachment was obtained by
adjustment of the blowing slot for each flsp angle investigated. The flap
angles chosen for the final tests were TO° for the half-span flap and 650
for the full-span flap. It will be shown later, however, that the adjust-
ment of the slot to the flap for a high mass flow did not prove optimum
on these flaps at the lowest mass flow tested. The slot gecmetry used is
shown in figure 2. Irregularities on the leading edge of the flap, such
as cubouts around hinge brackets, were faired to minimize flow disturb-
ances behind these ilrregularities. Woolen tufts attached to the upper



NACA RM L55F02 P T

surface of the Tlap were found o be a great aid in determining whether
attached flow was being maintained.

An index of the test conditions and configurations tested is given
in teble I. Pressure coefficients are presented in tables 1L and III.
Most of the dabta were obtained throuvgh an angle-of-attack range from
approximately -5° to 23°. Force measurements were made to determine the
1lift, drag, pltching moment, and spanwise center-of-pressure variation
of the basic wing and the wing with various combinations of the high-
1ift and stall-control devices without and with blowing a high-energy
stream of air over the flaps. The range of momentum coefficient Cp

was obtained by varying either the blower mass flow or the tunnel veloeity.

Chordwise pressure distributlions were obtained on the wing and flaps
t spanwise stations of 18, 39, 60, 72, and 93 percent of the semispan
and on the slat at spanwise stations of 60, 72, and 93 percent of the
semispan.

Since, as previously mentioned, woolen tufts attached to the upper
surface of the flap were found to be a very good indicator of whether
the blowing air was adhering to the upper surface of the flaps, the tufts
were left on for these final tests.

The tests were made in a Reynolds number range from 3.0 X 106 to
T-5 %X lO6 corresponding to Mach numbers from 0.05 to 0.12, respectively.

Corrections

The data have been corrected for airstream misalinement, bloecking
effects, and jet-boundary effects.

PRESENTATION OF RESULTS

An index of test conditions and configurations is presented in
table I. The results of the force dats are presented in figures L to T»
and flow observations are presented in figure 8. A summary of the 1lift
results, as obtained from the force data, is presented in figure 9. The
variation of C, with CQ is shown in figure 10. A typical example of

the effect of Cu on the sectlon chordwise pressure distribution is pre-~

sented in figure 1l1. Section chordwise pressure distributions at five
spaenwise stations are presented in figures 12 to 17 and tables II and IIT.
Spanwise loadings are presented in figures 18 to 25.
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Drag

The drag data presented herein represent only the aerodynamic drag
including the thrust effect of the blowing air. No attempt has been made
to include the effeet of the drag equivalent of the pump horsepower needed
to blow the air out of the slot ahead of the flap and aileron.

Pressure Distributions

The pressure orifices on the nose of the flap at 0.60b/2 became
inoperative in the early stages of this investigation. The dashed part
of the flep leading-edge pressures shown in figures 12 to 17 at 0.60b/2
i1s an estimation based on the pressures obtained on the leading edge of
the flap at the 0.18b/2 and 0.39b/2 stations. The pressure distribution
on the upper .suriace of the rearmost part of the wing at all spanwise
stations is also indicated by dashes. These pressure orlfices on the
upper surface of the wing at 0.75¢c were found to be unreliable and thelr
pressure readings were discarded.

Span Load Distributions
Integration of the values of cn E&; across the span at the lowest
angle of atback tested for the data presented in figures 18 to 25 gave
values of Cp that agreed within 0.08 (16 percent) with the values

of Cj, obtalined from the force data at the same angle of attack.

It wil®l be noted that the values of c, used include the normal-

force component of the flesp chord-force coefficient. Usually the deter-
mination of epn will be affected little if the flzp chord-force coef-
ficlient is neglected. When blowing is applied to & highly deflected
flsp, however, the leading-edge negative pressures may be sufficiently
large, as they are for this investigation (velues of P up to 50 in
sore cases), to produce a large chord force that contributes appreciably
to the wing normal force. Before the normal-force component of the flap
chord force was taken into account, disagreement in some cases amounted
to values of Ci, of about -0.18 (-11 percent).

DISCUSSION OF RESULTS

Force Results

Lift.~ The wing with blowing over the half-span flap at a value
of C, of 0.370 produced a value of Cp,_o of 1.43 and a value of Clmax
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of 1.77 at an angle of attack of 6.6° (fig. 5). The spanwise loadings
in figure 22 show that the outboard 50 percent semispan was stalled for
angles of attack greater than 6.70. Tuft observations showed a leading-
edge vorivex which became progressively larger as it swept outboard and
caused stall on the outboard sections.

A slat, deflected 40°, was instelled in an attempt to eliminate the
stall on tThese outboard sections. Visual observation of tufts attached
to the upper surface of the wing showed that the slat turned the leading-
edge vortex rearward and caused rough flow to form inboard of the slat
at an angle of attack of 6.7° (fig. 8). At the same time the 1lift was
decreased at the lower angles of attack (fig. 5). With increasing angle
of attack this rough flow spread outboard, a vortex began to form along
the slat at an angle of attack of about 99, and rough flow developed at
the wing tip at an angle of attack of about 14°. The outboard 25 percent
semispan stelled about when the two regions of rough flow merged, at an
angle of attack of about 18.5°.

In combination with the slat deflected 40P, a fence was tested at
0.30b/2 and a2t 0.43b/2 in an effort to improve further the flow on the
wing by preventing the leading-edge vortex from spreading outboard.

Though either fence delayed its outboard progression, rough flow formed

because of formation of a vortex inboard of the fence and a vortex between

the slat and fence, and the 1lift curve begins to break st an angle of
ttack of 6.7°. The 0.30b/2 fence increased the value of C1, more for

low to moderate angles of attack, though for either Tence a wvalue of C(f

of about 2.10 was obtained at an angle of attack of 18.30.

Tuft observations of the rough flow on and behind the L0O° slat for
angles of attack greater than 10° indicated that the slat angle possibly
should be increased. The slat angle was increased to U4° and smooth flow
was maintained on the outboard sections to an angle of attack of about 18.5°
(fig. 8(b)) resulting in en increase in Cr. .. %o & value of 2.20. Rough

flow was again present inboard of the slat, and the break in the 1ift curve
occurred approximately at the same angle of attack of 6.7°. The spanwise
loadings of figure 21 show that the loading Just inboard of the slat
(0.59b/2) does not increase but remains constant for angles of attack
greater than 10.5°. This indicates that the increase in CLmax was due

to the effects caused by the slight increase in slat angle and perhaps
further gains could have been realized if the optimum slat angle could
have been determined; however, no further slat development was abttempted,
and the remainder of the slat-installed tests were made with the slat
angle at 4UO.

The flow on the wing as indicated by surface tufts seemed to be about
the same with blowing over a half-span or a full-span flap although a

_—l
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value of CI of 2.25 was obtained for the full-span flaps at an angle

of attack of 12.20 for a value of Cp of 0.382. The loading was reduced

a 1little on the inboard sections but was increased considerably on the
outboard sections, as compared to blowing over the half-span flap at a
given angle of attack (compare figs. 21 and 25.) The result was a more
uniform span load distribution and greater 1lift. One must keep in mind
here that, for a given wing momentum coefficient, the section momentunm
coefficlents are decreased considersbly when full-span blowing is used
instead of half-span blowing, and the forwerd shift in the center of
pressure (fig. T) is probsbly caused by the decreased trailing-edge
loading resulting from the lowered section momentum coeffiecients. The
break in the 1lift curve (fig. 7) is believed to be due to the initial
development of vortices inboard of the slat and the reduced sectlon
momentum coefficients over the flap.

Tuft observations showed that the flow on the wing became progres-
sively rougher, at a given angle of attack, with inecreased blowing over
either flap. Also the break in the 1ift curve occurred at a lower angle
of attack with increasing C, (figs. 6 and 7).

These reductions in the angle of attack where the 1lift curve breaks
seem to be clearly assoclated with development of rough flow inboard of
the slat. The break in the 1ift curve probebly would be delayed, if not
eliminated, and Cr,,, Pprobably would be increased by cambering the
leading edge of the inboard sections or by installation of a full-span
slat.

Reynolds number had little effect on the value of Cj for the basie

wing (fig. 4). With blowing over either flap (figs. 6 and T7), however,
there was an increase in Cp, about 0.1 at chax’ due to lnecreasing

Reynolds number.

It is of interest to note that the lift~curve slopes at zero angle
of attack increased with increased blowing. The slope of the 1lift curves,
at zero angle of ettack, is about 0.060 for blowing over the half-span
and full-span flaps at values of Cu of 0.370 and 0.382, respectively.

The variaticn of Cj, and C with C for half- and full-
a=0 Lmax H
span blowlng is presented in figure 9. The curves of cLa:O against Cp

are considerably different in appearance from the curves shown in ref-
erence U for itwo-dimensional tests and alsoc from recent unpublished three-
dimensional tests. The latter curves show & rapid rise of Cr,_o Wwith Cu

for very smell values of Cli after which, with the flow now unseparated



NACA RM L55F02 R 11

over the flap, the inecresse in C, with increasing Cu is very gradual
and essentially linear. In the present tests the increase in C; -0

with increasing cp is more or less continuous over the entire Cu range

investigated, although 1t does Iincrease more rapidly in the lower
Cy range than in the higher C, range. The failure to achieve a sharp

rise in Cp for the low C range is attributed to separated flow over

portions of the flap (indicated by surface tufts) caused by nonuniformity
of the slot design and to interferences in the plowing duet nesr the slot.
These regions of separated flow, which were not present for the higher

Cy range, caused the beneficial effects of blowing to develop gradually

with increasing Cp.

As previously mentioned, the curve of Cg ~0 plotted against Cu
should be essentially lineer for values of Cu in excess of the value

required to maintain unseparated flow over the flap. Because the flow
over the flep was unseparated for the higher C range investigated,

a short-dash line has been drawn through the higher Cp values and
extended to lower values of Cp to indicate the values of CI:—o that

should be expected in this low Cu range when unseparated flow is main-

tained over the flap.

Although the slopes are approximately the same in the higher
Cp range tested, blowing over a full-span ilap increased the loading
across the span more effectively and produced a grester value of Cr,_g

than blowing over a half-span flap.

The values of chax obtained with blowing over both the hali-span
and fuli-span flaps are about the same for a given Cu. Full-~span blowing

would probably have produced an Iincrease in if the overall section

Clmax
momentum coefficients had been as large as those associated with half-
spaen blowing; however, the added trim reguirements for inereased full-span
blowing might have negated the increase in C(Cf,.

Czlculations similar to those of reference 2 were made to indicste
the emount of blowing ailr required for these high values of Cu. In order

to obtain a value of Cp of 0.168 for an airplane having a wing ares

equal to the present wing, a wing loading of 50 pounds per square foot,
and a landing speed of gbout 100 knots, it would be necessary to bleed
about 4O pounds of air per second from the tailpipe. Though this may
seppear Lo be an excessive alr requirement, a complete study of the ducting
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reguirements, engline installations, and other associated factors would

e required to determine whether utilization of such large fliows 1s
impractical. As already indicated, large increments in 1ift can be attalned
with considerably lower values of C), than those investigated here, when

special care is taken in detall design.

Pitching moment.- As far as trim is concerned, the value of Cnp of
about =-0.38 obtained with plowing over the half-span flap atb Cy = 0.370
can probably be trimmed by a tall of reasonable area and tail length.

The value of Cy of about -0.78 obtained with blowing over the full-
span flap at Cp = 0.382, however, poses a most severe problem and could
not be trimmed by a tail of reasonable area and tall length unless the
tail effectiveness was doubled by some means such as boundary-layer con-
trol on the tail. These observations seem to indicate that blowing over
a half-span flep at high values of Cj probably would be more compatible

with the trim requirements than blowlng over the full spen.

As far as stabllity at the stall is concerned, past experience has
shown that the piteh-up near Clax and the severe unstable bresk at Climax

shown in figures 6 and T can be alleviated considerably 1f not eliminated
by a properly located tail and suitable variations in the design of stall-
control devices. Maintaining stability at maximum 1ift for full-span
blowing, however, will be considerably more difficulit than for half-span

blowing.

Spanwlse center of pressure.~ The spanwise center of pressure gen-
erally shifted outboard with increasing Cp with or without blowing over
the half-span flap at a given value of Cp (fig. 6). For a given Cr,»
however, the spanwise center of pressure shifted inboard with lncreasing C“.

A small opposite trend is shown for blowing over the full-span flep (fig. 7).

Pressure Results

Chordwlise pressure distributions.-~ Pressure distributions were
obtained in conjunction with the force data of figures 6 and T and are
presented in tables IT and III and figures 12 to 17.

The variation of chordwise pressure distributlon with increasing Cu

is shown in figure 11 for the 0.60b/2 station at an angle of attack of
approximately 11°. The high local velocities at the flap leading edge
produced very high peak negative vressures of generally about =30g, for
a value of Cp of 0.370 (see tables II and IIT). The positive pressure

gradient over the rearmost vart of the flap shows that the airstream was

<l
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effectively turned to flow over the upper surface of the flap as compared
with separation on the surface of the flap with no blowing applied. An
inerease in circulation around the wing with blowing over the flap is
shown by the increase in loading over the slat and wing. At this angle
of attack, the slat has maintained good leading-edge flow control. It

is interesting to note the favorable pressure gradient produced on the
rearmost part of the wing by blowing over the flap at a value of Cp

of 0.370. Although the value of the pressure coefficient at the TS5-percent
chordwise location was not known, the trend of a favorable pressure gra-
dient was definitely established by the pressure coefficients obtained

at chordwise locations ahead of this point. The variation of pressure
coefficient with increasing Cp 1s representative of the variation at

all spanwise stations, except to a lesser degree for the pressure distri-
butions over the undeflected trailing-edge flap at the two outboard
stations (figs. 12 to 14 and table II) for which no blowing was applied.

The comperison presented in figure 11 1s also representative of the
effect of Cu on the variation in pressure distribution at all spanwise

stations with blowing over the full-span f£lap (figs. 15 to 17 and
table III).

Spanwise load distributions.- For both the half-span flap (figs. 18
to 21) and the full-span flap (figs. 23'to 25) with a slat and fence
installed, increasing C; at a given angle of attack increased the
loading across the éntire span. Without stall-control devices installed,
blowing over the half-span £flap could not inecrease the 1ift over the out-
board portion of the wing beyond the flow breakdown range (o = TO).

Blowing over the full-span flap through the angle-of-attack range
(figs. 23 to 25) produced a much more uniform loading, as compared with
blowing over the half-span flap (figs. 19 to 21). As previously mentioned,
the lowered section momentum coefficients assoeciated with full-span blowing
produced a somewhat lower loading at stations inboard of 0.60b/2 for a
given angle of attack (compare figs. 21 to 25). The loading over the
outboard stations, however, was increased considerably.

The development of rough flow near the inboard end of the slat was
observed at an angle of attack of about T° for blowing over either flap.
The effect of this flow deterioration on the loadling was to produce a
reduction in the loading at 0.39b/2 for angles of attack greater than
about 10.5°.
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SUMMARY OF RESULTS

An investigation has been conducted in the Langley full-scale tunnel
to determine the effects on the aerodynamic characteristics and on the
chordwise and spanwise load distributions of blowing air over two tralling-
edge flaps of & 49.1° sweptback wing having NACA 65A006 airfoil sections.

A low-pressure, high-mass-flow system was used to blow the alr over a
half-span flap deflected 70° and & full-span flap deflected 65° for a
range of momentum coefficient Cj of 0.08 to 0.38. The more pertinent

results are summarized as follows:

1. Without and with a slat and fence installed, a value of 1lift{ coef-
ficient at zero angle of attack of 1.43 and values of maximum 1ift coef-
ficient of 1.7T7 and 2.20, respectively, were obtained with blowing over
the half-span flap at = momentum coefficient Cp of 0.37.

2. With a slat and fence installed, values of 1lift coefficient at zero
zngle of attack and maximum 1ift coefficient of 1.78 and 2.25, respectively,
were obtaired with blowing over & full-span flap at a xomentum coefficient
of C©.38.

3. The wing was unstable at maxiwwr 1ift for all configurations
tested. The negative pitching moments for the hzalf-span blowing tests
were quite large, and for the full-span blowing tests the negative pitching
moments were so large, approximately double those obuained with hslf-span
blowing, that they probably could not be trimmed with a normal tail
installation.

4. The lift-curve slope for an angle of attack of 00 was progressively
increased with increasing romentim ccefficient, to a maximumx value of
about 0.06 which was obiained at the highest value of momentum coefficient
tested Tor either flap configuration.

5. The loading increased witn increased blowing over =ither flap
tested. Witn blowing over the half-span flap, installation of a slat
further increased the loading over the outboard sections. For a given
total momentum coefficient. the loading over the inboard sections was
slightly reduced for blowlng over the full-span flap as compared with a
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given amount of blowlng over the half-spen flap at a constant angle of
attack. The loading over the outboard sections, however, was increased
considerably.

Langley Aeronautical ILaboratory,
National Advisory Committee for Aeronsuties,
Langley Field, Va., May 16, 1955.
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TABLE I

INDEZ OF TEST CONDITIONS AND CONFIGURATIONS

' 8¢, jFlap spen, | Slat spen, | 8 Fence Data
Cu Ce 'v-‘:,/ Yo de; bf2 ’ b/2 ’ d:; hc:}éon, R presented Figure
C, vs o
3.0 x 106 | Cp
0 0 ol o ofs o} off 2:; N o | &
7.5 ”_cl';J
: b/2
off - off . c
0.57 Lo ofe CL v& a
3703 0201 9.5 70 .5k g:{r E 0.133 3.0 gn} o 5
. = . hi:]
57 s .30 Ou
C, v8 «
o] 3.0 .cD 5
.085| .009 | k.5 6.3
.168| .013) 6.% | 70 « 5k 57 bk 3 | 3.0 O 6
.168 | .013 | 6.k : I Yeof ™
<370 Q0201 9.5 3.0 —_—
b/2]
Cr, v o
.12it .01t tg J 3.0 Cp |
.12 .01 . 5.2
ou7 | a0 65 | 5 -84 o1 b I W % | o o | 7
.382 | .o24 | 8.1 3.0 f’gf
/2|
Chordwise
083 | .009| k.5 T0 54 5T Ly .30 6.3 | pressure 12
distributions
Chordvise
.168 | .013| 6.k 70 .54 5T Ly .30 3.0 pressure 13
distributions
Chordwise
370 | 020} 9.5 70 .5k 57 Bl .30 3.0 pressure 1%
distributions
- Chordwise
.124 | .01k | 4.6 65 - .84 5T L4y .30 5.2 pressure 15
distributions
Chordwlse
ou7 ] 019 | 6.5 65 g 5T bl .30 3.6 pressure 16
distributions
Chordwise
3821 024 8.1 65 .8 5T 4y .30 3.0 pressure 17
| distributions
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FRESSURE COEFFICIENTS FOR WING WITH 0.54b/2 FLAP,

TARIE IT

(a) 0.57b/2 slat; & = LL9; 0.30b/2 ferce;
Cq = 0; G, = 0; R = 3.0 x 106

Bp = 700

P for values of —3- of -
xic, b/f2
xe/cr
Surface o | 028 ! 0.39 | 0.60 | .72 I 0.53 | 0.18 | 0.39 | 0.6¢ | 012 | 0.95
*s/cs a= -0.2 @= 3.7
Wirg
[} 0.3 0.08 0.12 ~1l.kg -0.88 -1.01 -0.03 «0.01 -2.60 -1.89
.01 -27 =37 =1.13% -1.08 -.89 -1l.12 -1.76 -1.92 -1.89 -1.61
.02 «25 -.29 -84 -.82 =73 -.80 -1.1% 1.3k ~L.k1 =l.21
.05 -.18 m——— i =6l =58 - [, T . -.87 =93 -85
- .10 -.18 =.19 =52 -k - 13 -0 =.51 -.62 =70 .62
Uppex .20 .18 ~e22 -5 -.38 ~.32 =0 =51 -.51 -5k ~43
.30 -.22 -.26 =46 -.38 -.32 -.ho ~-.51 -.hg =53 =31
s -.29 -26 | -.38 -2 -.27 =40 -.51 -4 -.ho -.30
.60 -35 -.26 | =37 -.27 -.22 -0 =51 -.28 32 -}
5 —— ——— [ e ——— [, R —— — ——
0.02 0.07 —— | 0.38 | -0.33 | -0.27 0.33 —— 0.07 0.07 -]
.05 .0k — -.28 -2k -.28 .2l —— <34 -27 .25
.10 .ol ——— .02 -.16 -.26 .19 — .34 .32 .27
Lower .25 .03 0.26 .32 2k -1 13 0.14 .2k .19 .06
.50 .06 3T .26 .18 .01 .13 .28 .24 .1k -.03
5 L6 .50 .36 Q -.08 x5 3T .30 .02 -.09
Flap
0.01 | 5.3 i 438 | ccoe | oo | 0.06 | 485 | w8y | cee | oo | .08
.02 5,15 | ewese | ccwes | -0.36 -1 585 | ommeae —— | -0.19 -.16
.05 T CTRL N W S PR -.16 -3 448 [ -1.05 | —=—- -.19 -1k
.10 “2.97 | =0k [ ;wmw— =16 =1 -2.77 -8 | ——— =17 =15
Uzper .20 .61 -.68 | -0.51 -.25 =12 | -5 77 | -0.5%0 -23 -.15
4o -.90 =59 -.52 -.18 ~.12 .50 -85 =-.50 -22 -.12
.65 =.50 -.18 ., -.19 =.13% -9 -.81 -1k ~22 =13
.95 -.09 -8 -.79 3T ~-.06 -.12 -8 -.80 =32 -.08
0.02 -1.66 ——— 0.15 -0.01 -0.06 -1.6T7 —— 0.01 (o] -0.09
.ok -.96 -0.28 .22 -0l -.20 -1.01 -0.51 .12 -.01 =35
.06 -9 .01 .26 -.0k -.05 =51 =21 ! -.01 -.02
Lower .10 .09 ko .26 -.06 ¢} .06 .18 .18 «.01 -.035
20 13 .76 .30 — -.06 73 . .21 ——— -.03
.50 .62 .63 3T -1k -.05 .61 .36 .31 =13 ~.03
.75 48 57 33 -.09 .05 kg .2k .22 B : § o, %
Slat
0.02 0.22 a.%o
W13 -39 .30
%‘L <37 -gé
37 .22 .
.60 .01 -2k
.Gk =57 -1.01
0.02 0.27 0.39
.10 «39 32
Uoper .25 .29 15
ng -.05 -.33
Sl -67 =1.07
0.02 0.29 0.39
.12 .38 .24
.24 .28 .12
.2 .13 o
.63 -.01 -.22
.52 -7 -84

17
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PROSSURE COZFFICIENTS FOR WING WITHE 0.54t/2 FLAP,

TABLE IT.~ Continued

(a) 0.57b/2 slat; By = L49; 0.30b/2 fence;
- Contirued

Cg=0; C, = 0; R=30x 106

5f = T0°

NACA

RM L55F02

P for I £ f -
/e values o 57-2' o
Surfac xpfc ;
see fm-f’ 0.18 0.39 | 0.60 | 2.72 c.93 0.18 | 0.39 | 0.60 I 0.72 I 0.93
xpfeg |
II a=T.6 o= 3.k
Wing
. I [
l 3} -3.25 =0.10 0.6 | -3.6k -2.24 =3.33 I -0.1% -0.09 -4.35 W -2.63
.01 -2.19 =313 | -2.8 -2.80 -2.29 | =3.05 | -2.23 -3.55 -3.%8 | -3.02
.02 -1.53 -2.61 | -1.91 -1.96 -1.68 | -2.57 -2.23 -2.33 -2.45 -2.21
.05 Y~ R — -1.22 -1.23 1.1k | <220 | ——a— -L.47 | -L.5% =1.51
Upper .10 -.E5 -1.0l -.83 -.5% -.80 =76 =-1.81 ~2.05 -1.19 -1.08
| .20 =46 -.66 =70 -.67 -.54 -5k ~1l.11 -7k =TT -'ZT
H .30 -6 ~.61 -.to -5k ~45 55 -8 -.6L .59 ~.67
f b5 -6 -.61 -5k -.40 -.36 -5 =73 -.51 =42 -.69
.60 -1 -] =.k3 -.29 -.32 -.48 -5 -.38 -3 -.61
JR 1 YN [N (RPN —— ———— —— } —— mmmme | cmmom | mmaem | amm——
c.02 c.k2 — c.32 0.35 0.25 0.43 [— 0.35 0.36 0.21
.05 34 —— 3 43 .24 41 _—— 46 A1, W19
wer <10 <30 ——— L3 4 .22 il ——— 45 .o .18
.25 .21 0.36 .32 .27 .03 .28 o0 ko .29 .03
.50 21 35 .32 .27 -.06 .28 .39 .35 .20 -0k
15 .51 R .32 .03 -.10 .50 k8 .36 .06 -.13
Flap
0.08 | k30 [ b9 | ceeem T emem [ 0u25 | mse | ew | aeeen | 025 |
.02 O SR R ~0.15 =28 | =394 | ecaae | cmee- | -0.15 -.66
.65 , -3.88 =1.1k ———— =15 -.20 =3.57 ; ~lll | w=a=- =15 -.h9
Upper .19 -2.33 -8 —— -.15 -.2c -2.19 JENY: TR [— =15 -.50
.20 1.3 -.67 -0.45 -.18 ~.2h -l.22 | -.65 -0.28 -.15 -.50
Lo T3 -.69 -1 ~.13 .25 ~75 | .69 -.29 -.15 =g
.65 -1 -.62 -.36 =13 -.20 -.38 ~-.59 -.30 -.12 =45
.95 -1 -.48 =5 -.22 -.16 -.03 -.26 -.26 -.13 -.33
0.02 =157 | - -0.C7 0.06 | -0.16 “L.52 | emme- 0.1% c.07T | -0.29
N ~C.47 .17 .c5 -.16 .87 -0.47 .20 0k -.2h
06 | -ubT -.16 .18 .05 -.01 -l -.15 .21 .c6 -0k
Lover W10 | 1 .23 .24 .03 =01 22 .26 .23 .06 -.Ck
.20 T4 .59 N - R — -.05 T .63 .30 ——— =12
.50 .62 .5 435 -.01 -.06 .62 .5l 3T -.06 -.12
15 .52 41 b1 -.01 -.C6 .51 Ry .36 -.06 -1
Slat
' o.02 0.0 ~0.95
1 -.13 -T2
.21 -.20 -.50
37 =33 H -T3
.60 -.66 i =1.02
9k -l.5% -2.03
0.02 -0.23 -l.é.g
- .20 = -
Uppex 55 -.28 -.68
45 | camna ——
- i .18 1.1k
94 : -1.€6 -2.17
o.c2 | 0.10 -0.8
a2, .12 -T3
2h ) -.23 -.66
.'21 ! .+ -.gg
.63 -.59 -
92 -1.%6 -1.85
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TAETE IT.- Contimed
PRESSURE COEFFICIFNTS FOR WING WITH 0.5Lb/2 FLA®, & = T0°

(a) 0.5Tof2 slas; & = 449; 0.30b/2 ferce;
Cg =05 Cy = 0; R = 3.0 x 20§ - Concluded

> Ve 2 ¥ -
x;c_, P for velues o2 By of
e xpfees
Surlace ., |
xsc/:s 0.18 .39 I 0.60 I 0.72 ’ ¢.93 0.18 | 0.39 I 0.60 | 0.72 J 0.93
. o= 15.3 a=19.3
Wing
0 2.5 -0.03 -0.05 .78 -2.95 -2.16 ~0.06 -0.08 -h.15 -2.78
.01 ~2.54 ~1.61L | -3.58% -3. ~3.49 | -2.18 | -1.05 | -k.2% -3.35 -3.45
.02 -2.54 -1.91 2.5 | -2.73 -2.55 | -2.18 | -1.05 -2.79 2.9 -2.52
05 -2.72 ——— -1.5% -1.73 -1.7T ~2.18 | =ee-- -1.73 -1 -1.78
Upper .10 -2.20 | ~L.7b | .2.12 oL -1.26 | -2.18 | -l.09 | -1.25 | -3.26 | -L.2T
.20 -.55 ~1.22 =76 -.83 -8 -1.59 -1.0% -.85 -.82 -.59
.30 -.68 -.55 -.6% ~.68 ~.€8 -1.12 ~97 -.6% .65 ~.87
A5 -.55 -5k -.48 -.58 -.68 -8 -T3 =g =48 -.T9
. - ~.l5 --%0 -.38 -.68 -.67 -.59 =g -.38 -.71
15| e———— —— ———— —— _— — —— —— | ——_—— —
0.02 0.55 —— 0.3 0.28 0.7 0.3% ———— 0.33 0.3k 0.15
05 . ———— ll:g .56 1 55 ———— .kl A W1
- .20 .52 ———— . .35 .1 .55 — B3 . .13
Lewex .25 i3 0.43 .38 .30 0L i o.ho k1 . .10
.50 Az A2 .3k .26 -.07 . . .33 W31 .05
75 B .32 .02 -11 . .12 -.03
Flap
0.01 -3.69 -3.68 —— =0.26 350 | memen | emeeam -0.20
oz =3.55 | ~e—== -0.21 -5 — ~0.20 - T&
.05 -3.3 =93 -.23 =51 —-Th -.g -ll:g
.10 =1, -.62 -.25 =51 -.5 - -
Ceger .20 -1.05 -.k5 -.25 -.50 -.h2 -.25 -.kg
50 -T3 -ki3 -.25 -5l 31 -.2% -k
.65 -.30 -.28 =21 -.51 -.30 -.21 =45
S5 -.0L -.15 -.18 =3 .21 =23 -.40
0.02 =1.37 ————— 0.06 .20 ——— 0.15 -0.18
.04 -.78 | -0.k0 .06 .27 -0.%0 15 -.36
o6 =.36 -.08 . .05 .02 =13 .15 .07
Lower .10 .24 %0 .23 .02 .02 .25 .15 .06
20 &l .63 25 ——— . 51 ——— -.02
.50 K 5T .36 -.0% a2 A7 .07 -.03
| -1 .6l .51 .28 =03 a2 4L .08 =-.03
- Slat
.02 - S BT
.11 1.3k, -2.07
.21 -1.0%/ -1.;2
.37 -1.05 -1.
50 -1.26 -1.56
K- -2.23 2.51
0.02 -2.3% -2.6%
.1 -2,12 -2.62
—_— .25 ~1.50 -2.67
== N N N ——
.65 -1.38 =1.92
.9k -2.37 ~2.05
0.02 =-2.15 -2.55
.12 -1.31 -2.36
.24 -1.02 ~2.36
R5Y -1.02 -1.95
.63 -1.22 =L.42
.92 -2.15 -2.06
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TASLL IZ.-~ Conbirued

PROSSURE COEFFICILNTIS FOR WLNG WITH &.5kt/Z FLAP, &¢ = 70°

{b) 0.57b/2 slat; & = b®; 0.30:/2 ferce; Oy = 0.009;
Gy = 2.083; & = 6.3 x 106

s X -
x¢c’ P fer wvalues of by of
Surface | *2/C2: — T y T
7, 0.18 f C.32 lo.ea | 0.72 {0.93 0.28 Lo.zg l 0.60 | 0.72 | 0.93
Xg/C
sivs a= 0.k o= 3.5
Wir,
o bo0.30 o 0.36 | -2.09 | -1.50 ~1.08 -0.08 !} 0.10 | -3.30 j -2.18
01 -.29 =73 | -1.48 | -1.5k | -1.26 -1.17 -1.95 | -2.46 | -2.L7 | -1.95
.2 | =26 | -.56 |-1.06 -1.16 | -1.0k -.82 =135 | ~1.66 | -1.78 | -1.53
.05 Y- — -.Zg -8 | -3 ~58 | === [ -2.07 | -1.22 , -2.02
Upper .10 =26 | =37 - -.62 -.53 -5 -.66 - &4 ~.88 -T3
.20 ~22 [ =2 ~.53 .51 ~.38 B -.55 -.63 -.69 -.52
.36 -.27 -.k€ =52 | L8| .31 -39 58 1 ~.63 -.61 =g
A5 =35 -.56 =55 45 -.27 - 45 ~.64 -.E4 -.55 =3k
.60 -6 -.60 58 | -6 | .22 -.55 -6 -6t | <55 | -.
-5 memm | emem | —emem ! oo el il Bl Rt Massadl R
0.02 ! 0.2 == | =024 | 0.2k ¥ -D.22 0.37 w—— { 0.25 | 0.25 | 0.23
[} .c5 1 0 oL | =-.07 .28 — 4l b1 .30
Loser .10 .06 — .25 15 .15 .22 -—— il 38 .24
.25 .06 | .23 | b N-14 07 i7 0.32 33 .26 03
.50 23 381 3 23 -.07 21 il .31 .13 -.10
b .60 %8 I 31 - k3 -3l [ .62 51 .31 - 43 .15
Flap
.01 | -10.87 |-10.67 | ----- e -0.16 |-10.8% |-<10.8 | -=~== | —==== | -0.29
202 P 21081 jewmemm | wemmee -0.51 23l [=l0.Td | memcan | cme— =0.57 -.36
05 -3.63 =700 §==mmm 32 . .52 =712 | em—e .36 -.22
Upper .10 =5.75 L858 | e -.21 [ 1 =5.65 453 | cmamm -.25 -1k
20 -1.83 -4.01 |-c.8L | -.26 | -.18 | -77 -3.82 1-0.85 | -.30 ~.21
. -1 -2.88 -.83 - -.16 -.87 -2.62 -8 -.23 -.18
b5 L .59 =5k -.82 -5 -l -.57 - 45 -85 -.22 . 11
.95 23 .18 .35 .03 =10 .21 W3 .25 =03 -1
0.02 0.12 0.18 | o0.z4 [-0.52 | -0.19 0.1% 0.23 c.18 | -0.54 | ~0.25
.0l .3 .08 25 -.58 | .17 + 3 €5 | .26 -.59 =21
.06 RY .25 a7 -.28 .11 A3 25 1 W18 | -3 -.10
Lower 10 .51 4% .2k .34 ~.0h .63 LT .23 =35 =07
20 .54 61 JY->- T e— -1 R .68 [ R — L}
50 .72 .55 .25 - 2T .07 <15 .58 22 -.27 -.09
.T5 i .62 g 30 =17 -.07 .65 .55 .31 -.18 -.C9
Slat
0.02 0.25 0.37
A1 d0 18
.21 W31 .
37 .16 =11
“ -1 -2
9% =79 -1.29
0.02 ¢ 0.38 0.31
.10 W37 .15
Upper 25 < .2k 01
= 5 e e
.55 ~.20 =5k
.94 -.86 ~1.h2
0.02 0.31 0.33
.12 35 .12
24 .25 .02
Wl L1 =12
.63 | -.11 1 -39
.92 | -.66 'l ~1.10
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FRESSURE COEFFICTENTS FCR WING WI:zZ 0.5Lt/2 FLA®,

TASLE II.- Coztinued

Bf = TC°

(b} 0©.5To/2 slav; &s = 44°; 0.3Cb/2 fence; Gy = 0.009;
G, = 0.083; R = 6.3 x 105 - Contimec

P for values o2 -¥- o~ .
x/e, b/f2
Surfece | Xa/ Ceos T
i~ 0.28 | 0.3 Io.so o.72 | 0.93 | 0.18 [ 0.3 | o060 {oc.72 | 0.3
xs/es e=1T.3 e = 11.1
Wing
5} =b.k2 -0.29 | -0.12 : -i.50 | -2.6k -8.85 =0.35 | ~0.1 ~5.47 | «3.11
.01 ~2.35 =3.72 | =3.54% | -3.k5 | -2.87 =3.17 -2.13 | 4.3k 20 [ =3.72
.02 =1.63 -2.72 | -2.34 | -2.48 | 2.3 -2.32 -2.10 | -2.90 | -3.1k | -2.78
.05 -1.0L mee 1 21kG ] 2156 | W2.51 -2.21 ———— | =183 ) -1.96 | -1.96
Uppor .3 -.7h =1.07 | «1.15 1.20 | -1.07 -1.18 =1.89 | =L.bo | «2.50 | -2.k3
= .20 -.58 -.79 -.89 ~.91 =79 -.82 ~1.30 | -2.05 | 1.1k | ~1.ch
.30 -.5k -T2 | =& | ~T3| =-.62 =Tl | =203 | -.9% =531 -.8
JAB5 -5 -T5 -.76 -.65 =5k -.62 -.93 -.68 -8 -.T1
.60 -.58 =15 -T3 =61 [ b7 -.63 -.88 -8 ~T2 | -.66
K I — [ [Pty [RRINNE [ ——— —m——— | ————- —— | ————
0.02 0.143 —— c.37 | 0.33| o0.23 C.37 J— .28 | 0.33 | 0.15
.05 b3 —— KT 42 .23 .51 —— &5 8] .27
Lower .10 3T ———— L6 ko .15 ) ———— .6 -k .15
.25 .29 o.4o .39 .29 .01 .38 0.b5 5N .33 [+]
.50 .29 R .3l A6 | -a12 .34 49 .36 .19 -1
=75 .66 53 -3k =3 -.19 .68 -5k =33 =36 | -.19
Flep
0.01 =13.00 | =10.90 |=w——m —— [ «0.27 | =10.83 | -10.53 | cmoen | cceee ~0.36
.02 =10.87 | memame | oe——e | -0.68 =70 | »20.63 | mcmmae | meeee =0.73 | =1.01
.C5 -9.62 =Te53 | ommem -.38 -.k5 -9.32 [ - = [—— -5 .
Usper .10 -5.68 x50 | eme—— ~-.32 -.kg -5.48 [ - R =39 =73
ah .20 =1.73 <431 |-0.72 | =35 -8 -1.62 ~l.71 | -z.09 -0 -.T0
ko -.84 -2.12 -6l -.29 - b7 -.82 .63 -.g2 =35 -.68
.55 ~57 =12 - 6T -2k .- -.58 -.38 -bk -.26 -.61
.55 -.19 .17 .21 -.15 =34 -27 =12 .19 - = b7
0.02 0.15 0.21 | 0.19 | -0.57 | -0.32 0.15 0.2k 0.19 | -0.50 | -0.34
.0h .3k Qo .28 =62 -.29 .35 ] .27 -.33
.06 R .20 .21 -.31 ~.06 k5 -4 .23 =0T
Lover .10 .66 43 .26 -.38 =2 .65 A1 .26 =10
.20 .86 -6l 8- ) [pes—— =.15 R . .26 -1
.50 Ry (3 5T .21 -.28 .15 -Th -53 .23 .15
.75 .68 .55 .22 -20 - 6T 49 30 =17
Slet
0.02 -0.25 =~1.50
W11 =31 -.55
.21 =37 -8
37 =52 =93
.50 -.91 -1.25
.g% -~1.99 =2.47
0.02 =0.67 -2.27
.10 -.18 =1.25
S .25 -.50 -1.03
Upper 13 e ——
.65 -1.Gk =1.49
.9k -2.13 -2.72
0.02 -0.36 -2.88
.12 =2 -1.22
- -.ko =9
B =53 -1.C0
.63 -.81 -1.29
.92 =1.71 -2.35

21
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TABLLC IX.- Contimued
PRESSURL COZFTICIFLIS FCR WLIG WITE 0.2hb/2 FLAF, 8y = 70°

(b} ©.570/2 elat; 83 = h+?; 0.305/2 fonce; Gy = 0.008;
Cu = 0.083; R = 6.3 x 10° - Coneluded

zfe, P for velues of E/Lz of - !
xe/ce, . .
: Surface o ‘ H ] |
i xa/cs 0.18 I 0.39 l 0.50 ] 0.72 l 0.93 0.18 l 0.39 |o.60 ' 0.72 I ©.53
= 15.C
o] =4.87 | «0.31 | -0.15 .25
.01 =10 [ -2.39 | -5.00 -5.23
.02 ~3.85 =211 | =3.35 =3,84
.05 “B3 47 | cmmwe | 2,10 =2.Th
Uppes .20 -2.21 -1.88 | -1.56 -2.02
= .20 =1.11 | <l.3k 0 1.3 ~1.49
.30 - 1.0k -.98 1.3
A5 67 -92 | .87 133
6C .62 =75 -8 =151
15 [ — — —————
0.02 0.33 0.3h
.C5 53 t‘é .04
A .30 .52 . .05
Loz .25 i3 bos o
.50 .38 i o =-.07
T3 .67 j -39 i | =17
0.01 ~0:36
.02 -1.545
.C5 -1.06
wper |30 gt
R -.90
65 -.8L
.55 —-TL
I c.02 -0.32
Lol -Aio
.06 -.1C
Lover «20 -.09
.20 -3
50 -.15
.75 -.21
! 2.02 =3.12
.11 -1.82
.21 1.5
37 . I e -]
.60 1. Th
- -2.59
0.02
.10
Upper :Eg
.65
. \]
0.02 -3.67 -5.53
1 -2.19 «3.21
2 ' -1.61 -2.28
41 -1.53 -2,04
.53 -1.8 -2.25
.92 ~3.Ch -3.60

¢
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FRESSURE COEFFICIEXIS FOR WEING WITH O.54b/2 FLAF,

MRS,

TAELE IT.w Cortinued

&p = ToR

(¢} 0.570/2 slat; 65 = k4%; 0.300/2 ferce; &g = 0.013;
Oy = 0.168; R = 3.0 x 106

® for values of -— of -

x/[e, b/2
Surface x._./ef, T
== 0.38 | 0.3 [0.60 [0.12 [0.95 | 0.8 | 0.39 |o.60 | o.72 | 0.93
3/C8
a= -0.6 @= 3.2
Wwing
0 -0.12 r-o.oa 0.25 | =2.42 | -1.8 -1.50 ! ~0.06 | 0.15 | =3.95 | -2.35
.01 =k 0 1012 | 21,58 | <1.85 | -1.61 =1.20 -2.52 | -2.99 | -3.08 | -2.36
.02 =kl =75 | -1.33 | -1.33 | -1.23 -8 | -7k | -2.02 | -2.22 | <175
.05 -9 | cee| -89 | -.8 | -8 =53 | =m=== i =131 | -L.EA ) 2115
Ubper .10 -.22 -] 68| -5 | -.60 -.38 -85 | -l.02 j -1.11 | -.8%
= .20 -.23 =Ji -.68 -.59 -.k5 -.38 -l - & -93 -.60
.30 .22 =55 -.69 .59 =33 -39 -T2 -.86 -.86 =5
B3 .35 -6l | -72 ] -59 | .32 k1 -8 =95 | -9 | -.38
€0 --h5 -Th | =3 | -5 -2k -5 -8 | 202 | -.79 | -.28
R I B B P [ o i B R e e [ w——
: 0.02 0.25 emew | <0.0T | -0.035 | -0.21 0.53 ae— | 0.31 | 0.29 ! o0.26
.05 .25 —— El ;é .0% 43 —— ll:g .39 .26
cwer .1 .15 e 43 . -27 .35 —— b - -25
Love .25 .15 0.35 b2 .29 .06 3 0.2 .36 .2k .ok
.50 .23 As b2 .14 -.09 .3k .51 .36 o1 -.09
.5 .65 kg 3T ~.59 -.09 .75 <5k .28 -TO =12
Flap
0.01 | -16.78 | -16.25 e | 0.2k § 216,16 | <17.36 | mmmem | mmmmm j 0.2k
02 | <16.k2 | camwee 0.28 | ~.20 | -15.8% | —memcm | aemem 0.8 | -2k
.05 -14.29 | -17.00 =32 | =2k | -13.64 | 17.99 | ceme= | =55 | -2%
- .10 -8.22 -9.12 21 ~.1h ~T.T9 ~9.69 | ccmae -5 15
- .20 -2.19 =3.3 -kl -1k -1.99 ~3.07 | -2.22 ~.62 -15
Lo ~1.02 -.56 =34 | =20 -8 | -l.02 | -2.22 | -.55 [ -.16
.65 -.58 -.35 ~-.30 -.10 -6 =37 | =143 -.50 =13
.95 -.31 .12 =02 | -.0b -.09 .06 .16 =15 =13
0.02 0.15 0.20 =0.66 | 0.2k Q.35 0.30 0.02 | -0.85 § -0.22
.ok .29 =25 -6 -1 26 -.26 .18 =72 | =1k
. L3 .02 «58 | .l .55 .03 AT | =8 | -.0b
Lover .2 71 .37 -0 | © .8k R .30 -.56 .01
.20 .53 6 236 | —— -.08 1.09 .78 30 | ——— -.03
.50 .6l .69 .36 -.25 -.02 .98 .TL 27 =15 -.02
5 T €3 L6 -2 ~-.01 .85 T2 R 27 =01
Slet
0.02 a.52 0.32
.1 RN K1)
.2 .51 -.01
.37 1 -.16
.60 -.05 =51
-Gk -85 =1.hg
0.02 0.46 0.1k
! R .01
e | 2 2 o
.65 -2l -.67
9l -1.02 -1.65
0.02 a.42 0.21
2 .30 [5}
.2k .17 -.10
R .06 -.20
.63 -.12 -k7
.92 -78 -1.26
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TASLE ZI.~ Conmtinued

PRESSURL OOEFFICIENIE FCR WING WITH 0.50b/2 FLAF, bp = 70°

(e} ©.5T5/2 slat; Bg = 4h%; 3.30u/2 fenes; Cy = C.OL3;
€, = 0.168; R = 3.0 x 10° - Continued

l | P for values of -i- of -
x/c 2
| . xf//Ic;’ T T b2k
| Surface or 0.8 | c.39 | 0-60 l 0.72 | 0.93 | 0.8 | 0.33 I 0.60 l 0.72 l 0.95
xs/es +
{ a= T.l I o= 10.9
Wing
| o -3.65 i -C.03 | 0.10 | 5.0k | <2.77 l -3.03 | -0.03 | 0.03 ] -5.86 | -3%.25
.Gl -2.90" b 2,92 | .4.00 | -3.99 | ~3.24 | 28 -2.39 | ~4.92 | -h.62 | -h.03
c2 =2.68 | -2.72 | -2.69 ~2.90 2.34h | -2.97 | ~2.39 | -3.22 | -3.41 [ -2.95
.05 -1.67 | e 172 ' 2188 | <165 | -3.22 | -=-C -2.09 | -2.20 | -2.11
Upper .20 -.66 =1.70 { =2.33 | -1.ko | -1.29 =1.64 =2.12 | -1l.54 | -1.68 | -1.53
L .20 -=.52 -.93 | -1.06 l-l.:.z - 87 -5 | -Lb4 | -1.35 | -l2g | -1.12
.30 -.58 - -1.0% -.98 ~.76 .63 -1.15 | -1.11 | -1.22 =91
k5 -.58 -87 .02 | - -.69 -6t | -l.05 | ~L.13 | -l.00 | -.82
.60 -.50 -89 | -1.05 -8 ~.69 - Bl -.92 { -1.27 | -L.01 -.87
75 G I -------------------- [ Sy pee—
0.02 | 0.L5
Lower 25 53
.50 &35
T -70
0.01 -17.12
.02 -16.65
.05 -Jlé.!u
% .30 -8.17
Upper .2 -2.03
o} -4
.65 -.62
.55 -.30
0.02 0.22
.Ck .38
.06 .48
Lower 10 <73
.29 G5
50 .88
15 .82
' o.c2 | -1.57
| W11 111
| .2 -85
37 =96
.6C =1.30
I | sk 250
0.02 -2.63
.10 1. 75
pper | 52 “-08
.65 -2.52
‘ ~ok 275
0.02 -0.58 -2.08
12 -.ch ~1.28
| .24 .55 =97
A1 .65 -1.01
| €3 =55 -1.27
i 92 | =157 -2.36
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TAELE IT.- Contirued
< PRESSURE COEFFICTENTS FOR WING WITH 0.5kb/2 FLAP, &f = T0°
(e} 0.570/2 siatv; Bg = W4O; 0.30b/2 fence; Cg = 0.013;
Cy = 0.368; R = 3.0 x 205 - Concluded
P for velues of —I- cf -
xfc, bf2
Surs xefe.
rrrace -c{rf’ 0.8 [ 0.3 Jo.60 |o72 095 | 0.8 [ o3 [o.60 [o.72 [o0.95
*s/cs @ = 1h.9 «= 18.8
Wing
0 -2,k —0.13 | -0.02 | -6.03 | -3.Tk ~2.48 —0.07 | =0.02 | -5.39 | -3.18
.01 “2.5% | -2.43 | -5.18 | 475 | k.62 | ~2.57 | -1.71 | -5.79 | .45 | L.27
.02 -2.56 ~2.47 | -3.%0 [ -3.60 | -3.k6 ~2.62 1.7 | =3.79 | =3.52 | -%.25
05 2,75 | cmmme -2.13 | -2.50 | -2.52 -2.69 e | 241 | c2.kk | -2.k8
" .10 -2.57 -2.25 | -1.59 | -1.95 | -1.93 -2.61 ~1.658 | -1.82 | -1.96 | -1.98
- .20 ~1.Lh -1.68 | ~1.18 | -1.hk | -1.kk ~2.0k ~1.5k | <1.29 [ -1.k9 | -1.68
.30 -.88 | -1.32 {-1.07 | -1.25 | -1.28 | 1.5 -1.35 | -:.11 | -2.256 | -1.63
s -.67 =1.13 -58 | -1.10 | -1.28 -1.01 -1.10 =96 | -1.05 | -1.67
.60 -.58 -.86 | -1.01 | -2.04 | -1.k5 -.78 ~.86 -.96 -.% ! -1.18
15 | ——— [ R — a——— B el el B
0.02 0.k1 ———= | O.W1 | 0.32 | -0.02 0.38 0.36 | 0.35 | -0.07
.05 .57 ——— .53 Lo -.02 .67 .50 L2 | -.08
Tower .10 .56 — .52 b0 .01 .6h kg 42 ~.06
.25 1] 0.k8 .51 .39 =-.05 .58 ] 43 =07
.50 A7 .5k A7 .27 -.15 .52 . .26 -2
-5 .71 53 k2 -.30 -.26 .81 43 -.16 -.25
Flap _
0.01 S15.80 | 16,92 | mmmm= | memee | 0,66 | =35.88 | ~16.61 | memam | m—m=— -0.68
s 02 | =15.37 | cmemam ——em | 0,65 | -1.65 | «15.38 | ~emeo= | w——- [ -0.66 | -1.69
.05 “13.25 | ~11.50 | =me== =61 | =1.37 ) =13.25 | <10.51 | ==w== -.66 | -1.48
Upper .1 =750 | =6.33 [ =ae—= [ =55 | <2.E0 | =Tu50 [ =5.53 [ m===- -.63 | -1.38
.20 -1.78 -1.85 | -2.5 ~56 | ~1.33 -1.98 -1.66 | -1.30 -.63 | -1.27
40 -85 -.78 | -.28 =51 } -1.2T =1.01 -.69 =31 -5 | -1.28
. .65 =55 bl -.52 =45 | -1.09 =76 -.36 -9 =55 | -1.28
.95 =27 ~.01 .16 -.19 =87 -5 .05 6 -.27 | -1.08
0.02 0.23 0.33 | 0.06 | -0.ko | ~0.Lg 0.15 0.3 | 0.05 | -0.29 | ~0.47
Ok U3 .06 33 -3 -k .26 .13 2T -.20 =59
. kT . 20 | -1 | a3 ks - 27 | =20 | =3
Lovexr B Ts] T3 .5 .38 -1 -1k .TL .60 .39 ~.22 =15
.20 .92 ] W37 | ————— 13 .93 18 R T Y —— -.18
.50 .86 .13 3T .15 -22 .89 -5 .38 -.10 -.18
75 T .70 A6 | -1k ) -.28 Nl .72 50 | -e1d | -.28
siet
0.02 -5.05 «5.15
1 -2.21 -5.18
.21 -1.75 -2.%
37 -1.67 -1.64
.80 -1.96 -2.00
.S =5.32 =35.35
0.02 =3.07 -3.66
! -3-07 -5-22
wper | 132 i 2
.65 ~2.21 -5.08
.Gk -2.95 -2.75
0.02 -3.05 -3.L6
.12 -3.02 =3.35
- 3 33
b -2.13 -3.
€3 -1.86 -2.69
.52 -3.02 -2.71
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TASLE Y.~ Cerbinued

PRESSURE COEFFICIDNTS FCR WING WITK C.54b/2 FLAP, Sp = TOV

(4) 0.57b/z slet; &5 = LiO; 0.30b/2 fence; Cq = 0.013;
Cy = 0.168; R = 4.l x 108

i x/e, | P 2or velues of 'E}E of -
Swrst xf/cf: !
urrace oF + 0.6 | 9.39 ,o0.50 |°72[oa3 028 |l o JO‘SOTCZIO
xslcs i . . 1 0. . j 0-2 « L .39 . | .7 i .93 |
a= 0.6 c= 32
Wing !
4} i -0.08 -~0.C1 0.25 | -2.53 | -1.84 ! =1.36 =0.02 Q.17 [ =3.90 l ~2.33
.C1 .61 ~95 | «1.77 | -2.92 | ~1.56 ! -1.27 -2.42 | -2.90 | -2.97 . -2.29
.02 -.L6 =Th | -1.25 | -1.42 | -1.25 ~.&5 =168 | -1.95 | -2.13 , -1.73
.05 3 | mee- -.86 -5 -85 ~bl | mmm—— =1.30 | «1.37 | ~1.19
Upper .G -.32 -k | .68 ~77 | .52 47 -77 | -1.02 | ~-1.07 | -.8&
.20 =27 - 4G -.63 ~.6h -k ~.38 | -.€7 ;] - 87 -.62
.30 -3 .54 | -6k | 63 1 -.37 43 | =67 | -8 | -8 1 -b9
A5 0 k8 .58 - Th -.62 -.33 .52 .7 -.88 =73 -0
.60 -5 ~1.26 -.88 -.65 -.29 ~.59 -.90 | -1.00 =76 -.32
B T I R el el el Bl B g o mmmme | e
0.02 0.21 —m- [ =0.C -0.07 | =0.13 0.39 ——— f 0.31 : c.29 | 1l.22
.c5 1 — 12 11 13 .30 ——— A5 40 .23
[ Is .32 ——— 35 .29 .22 -, T GE—, 43 .39 .19
Lower | -2 n | o2, 3B .26 2 i 19§ 0.33 .35 21| o
50 W19 1 43 .32 : A1 | -l .24 43 .33 .2 15
.15 .53 5L | W35, =69 | =17 €2 51 3 =T | -.20
Flap
0.01 | «18.02 | -17.7h | —=mmm P e j -0.18 1-18.%2 ©17.92 | cemmm e | -0.24
02 | =17.55 [ mememe | ceee- «0.56 | =.k2 |-l7.9L [=ememe | cee—- =0.65 1 .47
+05 -15.30 | =19.36 | —mmem - 43 -3 [-15.56 '<18.92 | mmam= - 5% ~e29
Uoper .10 -8.68 | -10.%6 ! cemme | w28 | -.16 | -8.78 (<2020 | mmem | =37 | -.29
s .20 -2.22 -3.88 ' -2.12 | .37 | -.2% | -2.2k 375 | -2.37 -.b5 -.28
R -1.08 126 | -2.72 =31 -2 =1.07 ~l.11 | -2.49 -39 =27
.65 ~.68 -.60 | -1.58 27 | -.18 - Glt =.h5 | -1.58 33 -1
.95 ~ BT -.06 .03 - 12 -.12 -.h5 .02 13 - 17 =19
0.02 0.12 = -1.10 | -0.08 0.8 | ~0.35 0.21 0.09 | -0.13 | -0.88 | -0.39
.Ch .26 -5 .23 -TT -.23 .28 =42 09 -.81 -.28
.06 .38 -.16 .18 =79 =.16 .35 12 .06 -85 -.19
Lovex .10 .63 W16 .26 -.60 -.09 6l .26 .20 -.61 =13
.20 .90 .53 28 | e =12 .90 .61 24 ) ——— well
.50 8 L5 .19 ~.50 =13 & . A3 | -.50 =15
.75 T35 .33 .06 -.32 | -.12 T3 52, .35 -3 -1k
Slas
0.02 .35 I 0.31
211 .33 N
.21 24 ~.0L
3T 09 -.18
.60 -5 . =53
-1 -G53 -1.48
0.02 0.38 c.12
.10 30 .02
vper |72 il ZE
-65 -33 -.69
54 -1.08 =1.57
0.02 0.33 0.20
.2 .25 -.02
.2k .17 -09
B3 .c2 -2
63 - =18 =51
.52 ~78 -1.30
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TABLE Ii.- Contizued
PRESSURE COEFFICIENTS FOR WING WITH 0.5kb/Z FLA®, &p = TO°

(d) 0.5Tb/2 slat; 5y = 449; 0.305/2 ferce; Cq = 0.013;
Cp = 0.163; R = k.1 x 105 - Contimed

x/e P for values of i of -
-2 bf2
Surface x2/ez2, N —_—
or 0.18 | 0.39 I 0.60 . 0.T2 0.93 0.18 | 0.39 | 0.60 i Q.72 | 0.93
xg/es 1
a= Tl c= 10.9
Wing
o =455 ~0.16
.01 2.4 ~3.h2
.02 -1.71 =3
.C5 -1.02 e
.1 =T ~1.5
Urper -2 -6l | -3
.30 -.60 -8
s -.66 -.52
. -.69 =53
T ——— m——
0.02 oc.h1 —
.05 Bk} —— <L
Lower -1 37 ——— Ly
.25 .31 0.k Lo
.50 kN By .35 !
[ .68 5% 31 : l
0.01 =18.60 | =319.20 | mm——w comem | woeee | <048
02 | ~18.05 | memeem | mmemm | <0.66 | .96 | “LT.TH | memeem | memee ~0.8 | -1.35
.05 -18.32 18,21 | mw—em ——— -1 | =1.00
.10 -8. “9.TL | emmmm ———— =55 | =1.00
Uezer 20 | -2020 | -5.36 | -2.3t 5.60 | -.60 | -.98
50 -1.07 ~1.0T | -2.47 -1.09 =50 =95
.65 -.6h =51 | =1.47 =97 . -
95 = .01 Jak 21 | -.23 -.68
0.02 0.19 0.25 | -0.1k =0.11 | ~0.78 | -0.k8
Ok .33 =35 12 2 - -3
.06 k2 -.03 09 1 - -.10
Lower .10 .67 .33 .22 25 -.62 -1
.20 .91 67 .25 228 ) e =18
.50 .83 . <1 A5 -.58 -.15
.15 .75 .59 28 .26 k3 .25
0.02 -0.60 -2.25
.13 =48 -1.21
.21 -9 -1.01
.37 -.62 -1.07
.50 -.96 =141
.Sk ~2.11 -2.70
0.02 -5.3%
.10 -1.60
Upper -25 ~1.26
45 ——
.65 ~1.69
.9k =3.0%
0.02 -0.73 -2.56
.3 -.6L ~1.51
.2k -.56 -1.35
b1 -.65 =1.15
.63 -.92 ~1.45
.52 =1. -2.62
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TASLE II.~ Continued

PRESSURE CCEFFICIENTS FOR WING WITH 0.54b/2 FLAP, 5 = TG°

(8) 0.5Tb/z slat; 85 = 44°; 0.30b/2 fence; Gy = 0.013;
Cu = 0.168; R = k.1 x 105 - Concluzed

s 3 -
x/c, I P for values of b/2 of -
gurface xfﬁ :f’ — | l* T
*a/os 0.28 | 0.39 [c.ﬁc I 0.72 0.95 | 0.18 L C.39 [ 0.60 | 0-72 ! 0.93
a=14.8 1 @ = 18.T
Wirg
[s] -%.50 r-s.uu k.05 ~2.78 -3.62
.01 ~3.50 . ~5.06 | 477 -2.87 =h.36
.c2 ~3.5¢ I ~3.79 | -3.56 =2.95 -3.38
.05 -3.59 -2.k8 | -2.59 | -2.58 -2.61
Ucper 10 -2.69 -1.91 | -1.55 -2.12
= JEC =113 2146 | -3.b -1.72
30 -.83 -l.2k | -1.28 -1.66
45 -8 ~1.08 | -1.28 w1 Th
.50 . -1.00 | <1.h1 =1.84
5| - e | - ———
0.02 .33 0.3 0.01 -0.06
05 5k Lkl .03 -.02
. .10 .53 .42 .03 -.03
Lovex .25 58 37 | .03 -.0h
.50 R .21 =1 13
75 T3 -l [ .22 -.19
Flap
0.0 S18.38 | <1823 | cemmw | wmmee | 0052 | =27.62 | =18.2) | memee | meeee 0.5k
W02 | ~17.6% | cemaie | cmaee | 0,77 | 2.8 [-17.20 | emeaea [ mea- =0.78 | -1.97
.05 =15.22 | «12.97 | wemaa ~69 | ~1.38 |-14.82 [-12.18 | <euee =65 | ~1.50
Usper .10 -8.43 EL.TE | memme -5 [ -1.39 -£.28 [ » R — -.60 | -1.55
= - -2.00 1.8 | -2.39 ~-.59 | ~1.30 ~1.95 -1.76 | -1.68 -60 | -1.3%
) “1.63 =78 | =48 | ~.50 | -1.19 | -1.06 ~T3 ] =32 | =55 | -l
.65 -.68 = .65 ~obt | ~L.0h -5 =43 -.60 ~.51 | -1.13
.55 -7 .02 08 | ~22 [ -79 -k .01 O7T [ =35 | «.99
0.02 0.22 0.34 | -0.09 | -0.53 | -0.%8 0.21 0.38 | -0.05 | -0.k2 | -0.43
.o .38 o] .18 -4 =.hz .37 .06 .23 ~37 =51
.06 R .2 W1 -0 =12 Ji5 .25 21 | -39 | -3k
Lower .20 59 R .28 | -3 -.13 59 52 28 | ~.25 =
.20 g2 T4 32 | emmm | =27 . .76 32 | mememe | -
.50 .8 .68 .25 - 26 =17 .82 Tl .29 ~17 -.28
15 .78 BT « 3t =25 -.2% 76 .63 .39 21 -1t
Slas
' o.02 -5.01 1 -6.95
.11 -2.25 ~3.11
21 -:L.Z -2.36
.57 -1.€5 -2.10
‘% W 233
Sk -5.34 -3.63
c.02 -3.78 ~3.7h
.10 -3.68 ~3.66
Upper . 12;.? =3.31 -3.61
:65 -2.07 -3.03
.G -5.07 -2.%
0.02 =3.30 =3.39
.12 ~3.2C 3433
2k -2.76 ~3.53
'21 -1.9; -Z. 73
63 -1, ~2.
.92 =3.07 -2.8
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PRESSURE COEFFICIENTS FOR WING WITE O.5L4bf2 I'LAP,

TABLE IT.- Continued

&s = TOC

(e) 0.5T0/2 slat; & = ki°; 0.3Cb/2 fence; Cy = 0.020;
€, = 0.570; R = 5.0 x 106

2 ~_ -
x/e, P for velues of oz of
Surface xf/“'f’ T =
x:/’;s 0.18 I 0.59 ' 0.60 l 0.72 { 0.53 0.18 | 0.39 l 0.60 | 0.72 l 0.93
a= =1.0 c= 2.8
Ving
s} -0.10 0.09 | 0.97 | =3.66 | -2.2T | =-2.7T -0.09 | -0.87 | <%.73 | -2.69
.01 -.81 =165 | =2.37 | -2.7k | <2.0T | -1l.92} -3.29 | -3.58 | -5.58 | -2.82
.02 -.66 =l.04 | -1.6k | —2.01 | -1.61 -1k ~2.35 | -2.41 | -2.69 | -2.12
.05 =42 | meeem [ -1a20 | A203E o -lz2 -2 [—— -1.60 | -1.75 | -1.51
Uoper .10 -.33 -.59 -.$3 | 1.0 -8k -7k -1.15 | -1.26 | -1.39 -.99
i .20 =31 =59 | =8l | -.96 -.€k -.52 -.96 | -1.08 | -1.10 -.8
.30 . § .67 -.& ~GT -.55 ~65 -.96 | -1.08 | -1.12 -6k
L5 =53 -.78 | -1.02 =97 -.18 -.50 =1.13 | -1l.21 | -1.11 =-.55
.60 -.66 =79 | ~1.33 | -1.02 -6 -0 -1.23 [ -1.50 | -1l.11 -.hk
.15 [ N [ty N [EOSER (IS [ Sigy RV, R
0.02 0.26 === | -0.01 | 0.05 | 0.07 0.29 1.00 0.3+ | o0.27r | 0.18
.05 .16 ——— .30 .25 .2 .20 -.20 B 3T .17
Lover .10 .13 ——— R .25 .06 13 .96 k6 35 .26
- .25 .08 .28 .30 .11 -.15 L) .25 3T 2k -.c8
.50 .08 39 .30 -.10 .35 12 .36 3T .0l -2k
.15 .56 s 21 -l.23 | -.32 53 .37 W21 [ ~1.18 [ -3
Flep
0.01 =31.02 | 29.01 | e -0.50
202 | ~26.93 | momeem | mmeem -1.03
Uppe 20 | To3i28 | —5.16 | _5.57 %
o -1.63 -1.53 |-1l.71 =43
.65 -84 -.68 |.1.48 -.kg
.95 -.96 =11 - -4
0.02 0.33 | mewe- |01 -0.72
.0l -.08 -0.96 .03 -.50
.06 .01l -.53 -.02 -.h3
Lowver .1 16 .09 .15 =30
.20 .88 .61 2T =33
.50 .76 .61 -.03 =35
.15 .72 .61 11 =.30
0.c2 0.23 0.06
.11 [¢] =12
.21 . [+] -.19
% Zi5s e
ok I -1.85
0.02 0.31 -.15
! .16 -.19
> .25 =-.05 --30
b I Y T e —
.55 -.68 =93
.9k -1.65 -2.03
0.02 0.3k 0.03
o1 .18 =17
.2 .07 -.26
& o3 3
s e i




PRESSURE COEFFICIEXNTS FOR WING WISH O.5L0/2 FLAP,

TARLE II.-~ Continued

Bf = T0°

NACA RM L55F02

(e} ©.578/2 slat; 85 = 44%; 0.305/2 fence; Cq = 0.02C;
Cp = €.370; R = 3.0 x 106 - Continued
I P for values o2 X L =
x/e, - o5 ©
gurgace | Xt/oes
71‘ 0.28 l 0.35 [ c.6a | o.72 | 0.93 c.18 l 0.39 | 0.60 Io.'(a | C.93
Xa/Cp
i a= 5.7 o= 10.5
; Wing
[+] =k_Lo ~0.13 | Q.29 ’ ~5.66 !-5.31 ~3.1h =0.¢ 0.59 | -6.84 | -3.88
.c1 ~3.43 =2.58 L.7l C -bbhg =379 3.1k ~2.6% | ~5.31 § <5.35 | ~h.5h
.02 =3.13 2,55 | =3.22 | -3.31 | -2.76 Y ~2.65 | -3.53 | -3.97 ! -3.35
-05 =234 [ e -2.05 | -2.2% | -1.99 ~5.55 mme | =2.27 | 2,63 | -2.36
Upper | -0 -.88 | -2.62 | -1.59 | -1.65 { -1.46 | -2.3 ~2.42 | -Z.7h | -2.01 | -L.73
= i .20 -.6h =111 | -1, ~3.31 | ~1.23 -5 ~1.73 | -1.33 ; -1.60 | ~1.28
.30 -7 -99 { -1.25 | ~1.25 | -.98 ~73 ~1.43 | -1.35 | -1.39 | -1.03
A5 -8 | -1.11 | -1. -1.05 | -2.02 -8 | -1.32 [ <135 | -1.32 | ook
.6C -.83 -1.¢8 | -1.65 ! -1.c9 | -1.0%1 -.87 3.37 | -1.6C | =1.30 | ~1.21
[ Y R P m———— mmmam | m———— ——— PR . U .
c.02 Oo4l — c.58- 0.38 | 0.16 0.39 a=== | 0.3k | 0.29 | 0.20
H .05 46 —— .;.:g ;:4 .35 .Es ——— ﬁ .39 .cg
oy .10 a1 — R L3 .C7 B —— . .39 [
Lower .25 32 | 0.k 13 37 | -.07 .38 | 0.k 5 32 | -.06
.50 32 .55 .40 A3 | -2l <37 .53 .38 20 ;. -.18
75 l .67 ! 55 .27 .96 -3 70 .51 230 | -2.01 -.28
Flap
! 0.01 I -32.63 | -31.28 | «mm-- | ~0.69 | -32.73 ! =32,07 | memem | memee -0.68
1 .02 ! 30.63 | memmmm | weeee 207 | -1.64 | ~3L.32 | cemmmm | ceee -l.22 | -1.96
. | o5 ' -26.16 | -28.77 | ———- 80 | -3 | -26.56 | -26.46 | —emm- -9l | -1.15
Ugzer ' -0 ~Zh b7 | A15.39 | e ~.3% -G8 | 148k | 213.65 | cceaa =55 | -1.2L
< .20 =3.23 | ~1.69 | -5.87 | ~.5% F-1.02 | -3.21 AL,23 | -5.42 | «.67 | -1.28
4o -1.5% P I L T -.46 -85 -1.60 -1.37 | -1.51 -.62 | -1.28
.65 .54 62 | -1.51 37 | -1.01 - 87 -7 | =1l =51 | -1.22
.95 -4 ~.11 . -1 -8 -9T ~.10 .2 -2 -.95
0.02 0,28 | —sme-m | 20,15 | <235 | <0.TH | =0.26 | emm—m -0.17 ; -l.22 | -0.67
P Ok =07 | =0.81 02 | =202 | -.48 =02 | -1.01 04 =99 | ~.X5
[ 0 -39 =.05 | =-1.02 -} .08 o5k .04 | -1.10 -.12
Lover | ..0 g9 .18 26 P .83 ~.20 .50 .C5 .19 =87 | -2
-2C .87 < 225 | mmee— =27 -85 .59 219 e =21
.50 .78 .71 .02 =L | «.29 75 .52 02 1 =TT -.21
) .76 .71 - =45 - .76 .51 .1k L-.ss -.23
. Sias
E 0.02 =0.96 -2.82
.11 - T6 -1.49
.2 ~.66 -1.22
3T -.50 ~1.28
.50 -1.22 -1.68
94 e -2..8 =3.1%
0.02 -1.63 |
i 3
.25 .
Upper s it
.65 ~1.46
.9k ~2.78 -
0.02 =1.19 -3.19
.12 -9l =1.51
.24 -T6 =146
R -.88 =1Lk
53 -1.15 -1.T1
92 | -2.22 -2.99




NACA R 155F02

TABLE IT.- Conbtimued
PRESSURE COEFFICIENTS ¥FOR WING WitH O.5tb/2 FLAP, S¢ = T0°

(e} ©.5Tb/2 slab; Bz = Uk%; 0.30b/2 fence; Cq = 0.C20;
G, = 0.370; B = 3.0 x 105 - Cooelinded

x /c’ P for valies of ﬁé- of -
surface x2fezs T
7::‘ 0.18 ro.ze l c.6c !o0.72 | 0.95 0.18 l 0.39 170.60 I 0.72 I 0.53
XgfCs
a= 1.5 o= 8.4
VWing
o -2.75 [{] 0.65 | ~6.2% | k.29 ~2.88 | -0.0% | 0.5% | -5.97 | =%.15
.01 -6.52 | -5.03 | -5.10
02 4.35 | k.02 | =3.56
.C5 -2.80 -2-91 -j-;__é
- .10 -2.17 | -2.% -2
Uppex .20 -1.6T | -1.55 | -2.06
.30 -1.15 1.7% | -2.07
45 =1.36 | -5 | -2.26
-60 -L.48 | -L.b3 | -2.57
T5 | mmmme | emmem §mmae | mcmam [ mmmee | ammne | emeee [ meaee P e—— ——
0.02 0.36 0.28 | -0.15
e s B2 | 39| -s
.50 g AT ~.29
<5 <38 =-.63 -.38
- 0.01 ——— | —— 0.76
.02 ———— | =l.k2 | -3.08
05 | «27.45 | «23.6% | wemee | ~1.10 | <173 | <2576 | <23.93 | ==w=- | ~l.13 | -2.01
Upex ! =1k.99 | -11.97 | —==== =75 | ~1.92 | <100 | -12.94 | wmeem -85 | -2.4k
= .20 <3.15 | -3.%6 | 4.57 | =.8+ | ~2.88 | -2.89 | -3.20 | -3.61 | ~.§3 [ -2.01
. .0 <1.59 =2.19 | -1.05 -8 | ~2.7h =1.46 -1.07 -5k -8 | L&
.65 ~-83 =66 | -1.13 -69 | ~1.56 -.82 -55 ~.% -.69 | -1.66
.95 .92 =05 .18 =} ~1.25 -.80 -.0L .19 ~36 | -1.52
0.02 0.21 | m=m-- | -0.33 | -1.27 | 0.80 | -0.02 | <=eew | 0.19 | -0.79 | -0.8%
.ch 0 -0.78 =06 | -1.01 -6l .13 =0.65 1 -.62 - Té
.06 W14 =38 | -k | -1.05 | .32 .28 -.23 .05 ~TL | =32
Lower A0 .56 .3 .07 -~ &k -.28 .66 .27 .25 -.56 -27
.20 .96 62 e T- T [, -.35 1.00 -T8 J-F: B ~36
.50 .88 55 .01 -8 -39 .92 A 16 =5k =37
<15 R:) <55 .16 -.68 - b .62 .69 .19 -.18 -.50
i 8las .
0.02 =6.1h -6.19 [
10 -2.63 5.5k
21 -2.03 k.00
31 -1.87 -2.09
R3] -2.23 =-2.3%
-9k =3.7C -3.98
0.c2
P |
Ugper -25
&8
<Gk
0.02 =3.27 b1z
12 =3.27 =.1%
b - -3.28 Y
.81 -2.60 L1
.63 -2.07 =3.50
.52 -3.32 -3.28

5L



32 . NACA RM L55F02

TABLE IT.- Continued

PRESSURE COEFFICIENTS FOR WING WITH 0.54b/2 FLAP, 8, = T0°

(£) slat off; fence off; Cg = 0.020; Cp. = 0.370;
R = 3.0 x 105

x: ;2;" P for values of ﬁ; of -
Srmtace xofcg | 0-18 | 0-39 o060 {072 ] 0.95 | 0.28 039 |0.60 | 0.72 | 0.95
a= =1.0 o= 2.8
" ing .
0 -0.24|  0.01] --mm- | 5-57| -3.26] -2.91] .05| 0.66] .01 -n.18

.01 -.78] -1.67| ~2.64| -3.16! -2.63} -1.9%) -3.40} -2.40| -2.01] -1.28
.02 -.63| -1.16| -1.88] -2.19| -1.83| -1.38] -2.%0| -2.48{ -2.01| -1.28
.05 [P0 '3} [ —— ~1.15] ~1.39! =1.09 s -3 Re— -2.57| -2.03| -1.28
Uoper .10 =37 -.62 -.8| -1.03] -.T8 75 -1.13| -2.5T7| -2.01f -1.28

.20 =37 -.65 -.87| =-.87 -.59 -.59 -.95| =~1l.65| -1.88| -1.19
.30 -.46 -T2 -.87; =.87: -.52 -.T0 -.95; -~1.0k| -1.62} -1.08
45 -.59 -.8| -1.01] - -.45 -.T9| =-%l.12| -1.04| -1.28| -.88
.6g -.72 -.92| ~1.31| -.95| ~.kO -8 -1.19! -1.35. -.95| -.76
-7
0.02 :  0.31 ——— 0.131 0.361 0.29 0.41 —— 0.34| 0.33| 0.29
.05 ! .24 —— 43 .36 .24 .35 —— 43 bk 21
Lover .10 .1 ———— 37 .3k .07 .25 ——— J2 k2 .08
.25 .17 0.33 <37 23 -.11 .22 0.34 .36 350 =.15
; .50 .22 .50 .38 05| -.26 .22 .ho 3 A | -.26
| 5 .67 .59 30| =104 -.26 .62 .50 231 92| -.32
! Flep
]
0.01 | =31.45] =31.28 | mrmom | comem| -0.41 =32.77 | =33.92 | ~meem | cmmemn -0.45
.02 | -30.08| ~memam e | =0.95 | =84 | <3127 | emmmme | e ~0.95| -1.38
I .05 | =25.90{ =3L.53 | —cmem =75 =.18| -26.89 | -34.18| —wnu- -.TL| -.62
W10 | =1k b4 J16.TL | eeme- =34 ~.29 ] ~14.9% | ~18.0k | ——mem ~.561 .57

Weer | a0 | 33| w5390 55| 52| “i33| 3.58| 6.01| -5.67| -.61| -9
ko -1.65| -1.64| -1.55; -.b5] -.33] -1.77| -1.79] -l.52! -.55| -.69

65 -.81 -.66| -1.18| -.39| -.26 -.95 -.82] -1.08| -.48| -.69

95 -.86 -.09 o7| =-.27| -.22| -1.06 ~.13 27| -.18| -.62

0.02 0.4l | —emm- ~0.06 [ =1.13 | =0.61| =0.55]| ~e—w=m -0.10 | =1.17 | -0.72

Ok -.10] -0.95 061} -1.07| -.37 =20} -1.25 -.051 =.99] ~.41

.06 .05 -.49 O4f | -1.167 .33 -.03 -.71 -.07 | -2.11{ -.20

Lower .1 .53 .19 27 =22k -.23 Ny -.03 16) -.94| -.21
.20 1.00 .81 19K, 7§ [— -.34 .84 .63 29 | mm—ae ~.2h

.50 9 .T6 33| -84 .26 .79 .61 12 -.65] -.24

i} 81 .TO 55| -.58| -.26 .TL .55 3| -.48| ~.25
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NACA RM L55F02 ]
TABLE IT.- Continued
PRESSURE COEFFICIENTS FOR WING WITH 0.54b/2 FLAP, 8&p = TO°
(£) Slat off; fence off; Cq = 0.020; C, = 0.370;
R = 3.0 x 106 - Continued
P for velues of = of -
xfc, b/2
Surface x'f/ Cfs = s
7r 0.18 0.39 0.60 0.72 | 0.95 | 0.18 0.39 0.60 0.72 | 0.93
Xg/cg
s o= 6.7 a= 10.8
Wing
0 -k.8| -0.08 0.51| -1.88| -1.25| 3.3 -0.03 0.43| -1.15] -1.06
.01 -3.98] -2.63 -2.15| -1.87] -1.18| ~3.4%| -2.11| -1.44| -1.15| -1.06
.02 -3.%6| -2.63 -2.ik| -1.87} -1.19] -3.49; -2.26] -1.53) -1.15| -1.06
.05 =2.17| w=—=- -2.26{ -1.87| -1.19| «4.33] —ae-- -1.53| -1.15| -1.06
Upper .10 -.94l <3.03| -2.32| -1.86} -1.19| -1.61{ -2.53| -1l.49l -1.15] -1.06
* .20 -.65] -2.34% -2.h2| -1.76] -1.19 .48 -2.96| -1.k6} -1.15| -1.13
.30 -.T5] -1.03] -=2.31} -1.69| -1.1g9 -.61] -=2.32] -1.hi| -1.15| -1.23
.45 -.87 -.86] -1.69| -l.50! -1.19 -.76] =1.11| -l.29] -1.15| -1.22
.60 -.91] -1.08] -1.M4| -1.33]| -1.15 -.76 -.82] ~l.21| -1.22| -1l.20
O I B B B ] B
0.02 0.45 —— o.24| o0.18] 0.3 0.5 ——— 0.21f 0.20| 0.12
.05 I I .16 Jha .30 Y- R— R .37 .23
Lowver .10 ST === A5 41 .21 -55 -—— Ja -37 -1l
= .25 .29 0.37 1 .30 .01 48 0.4k .36 27 -1k
.50 .29 b5 .39 101 ~.18 AT .52 31 ALy .28
75 .65 L5 .28 -.61] =-.24 -TT .52 25 =AU3f .38
Flap
0.01 | =33.55| =33.92| ===-= | -0.49( =30.95| ~32.41| =emee| mmma- -0.70
02| =31.9Y emmmmm|  —e——- ~1.k5] =1.59| =29.46] meamee| —meew -1.13] -1.75
.05 | -27.30f -33.89| —-eem -1.33| =.83| -25.16} -29.81| ew==a| =1.21] -1.10
Upper .10 | =15.08] -17.87] --~==| =1.25| -.91| =13.73| -15.5T7| =w=— -1.21| -1.21
= .20 -3.56| -5.89| -~3.68| -1.25| -.91] -3.04{ ~k.7h! -3F.17| -1.26| -1.12
o -1.75 -1.78] -1.12| -1.25| -.91f <l.h1lf o1.B3| =1.21] -1.26( -1.12
.65 -.95 -.8 -.%| -1.10| -.87 -.66 -.75 -.85| -1.27| -1.07
.95 -.96 ~.13 271 =57 -.82 =75 -.20 O -.99] =1.02
0.02 | =0.4§] cmeea| ~0.21) -0.9k -0.59| -0.21| m==—- -0.47] -0.73! -0.79
.0k .17 -1.26 -.0k[ -1.02| -.61 05| -0.91 -.18] -.79] -1.12
.06 .01 -.76 -.10{ ~1.08[ =.16 22 -.h9 -.22] -.85] .41
Lower .10 46 -.09 12 -.96] -.11 .64 11 Ok <75 =31
.20 .8 .59 21| m—me -.21 1.06 67 13| ——— =42
.50 .8 .54 0| -85 =21 .56 .61 09| -.62] -.hl
.5 .72 .48 23 -7l --33 .89 .58 23 -.TH| -.56




3L «RE NACA RM L55F02
TARLE IT.- Concluded
PRESSURE COEFFICIENTS FOR WING WITH O.54b/2 FLAP, Bf = TO°
(£) S1at off; fence off; Cq = 0.020; Cp. = 0.3570;
R = 3.0 x 105 - Concluded
P for values of = of =
x/e, /2
Surface [ /cf’
71‘ 0.18 ‘ 0.39 l 0.60 I o.T2 ro.95 0.18 | 0.39 | 0.60 | 0.72J 0.93
Xg/C
e a=14.8 o= 18.8
Wing
0 -3.32| -0.10 0.39( -1.14} -2.11| -3.38! -0.15 0.58] -1.2%| -1.10
.01 =3.53| =1.99| «1.33]| -1.14] -1.11| -3.63} -1.95| «1.35] =1.2%| -1.10
.02 =3.79f -2.07| =-1.33| -1.14} -1.12| -3.83} -2.04| -1.35} -1.23( -1.10
.05 475 am——— =1.39( =1.15( =1.12| =4.09| em=—==| =1.37| =1.24( =1.10
Upper .10 -3.65| -2.26] -1.39| -1.16] -1.12{ -4.53| -2.06| -1.37} -1.2i| -1.10
= .20 =57 =2.51} =~1l.29| -1.16| -1.12| «1.68| =2.16} -~1.39| -1.24| -1.10
.30 -.66| ~2.24} -1.27| -1.16| -1.12 82| -2.02| -1.37| -1.2%| -1.10
45 =79 =1.71] -1.18| -1.16] -1.12 - -1.77| -1.28 -1.23| -1.10
.60 -.82| -1.09] <1.17! -1.25| -1.12 -84 -1.11| ~1.28] -1.24| -1.10
<15
0.02 0.29 em-=| 0.18] 0.08] 0.15 0.23 —— 0.10| 0.01] 0.03
.05 .52 —— 43 .29 .35 .58 — 42 32 .25
Lower .10 .52 —— 43 35 ol .59 ——— .53 iy .22
.25 A5 0.hg 43 .29 .3k .58 0.56 .51 Ada1| -0
.50 Ay .50 35 .13 .19 .53 .56 Al 21| -.18
.15 .67i .50 29| .36 =30 STT .56 36| .25 -.32
Flep
0.01 | -31.34} <31.99| ammmm ———me| «0.50( =31.78] «31.18| am==a m——— ] =0.5T
02 | ~29.83| mmmemmm i m——— -1.40| -1.32| -30.14 | cemeem|  ————a -1.42[ -1.59
05 | ~25.47| <23.99| a=—mmi =1.27| =1.19| «25.64] -21.64| ~am-= ~1.31| ~.9%
Upper 210 | =13.91 =12.31| e=—=a ~1.27| =1.14| =13.95| -11.11| =emu- -1.25| -1.11
.20 =3.13| ~3.53| -2.9%| -1.31| -1.15| -3.01( -3.18| -2.92| -1.30| ~1.00
o) -1.59| -l.h2| -1.06} -1.%0} -1.19| =-1.56| =1.36} -L.04| ~1.30| -.9k
.65 -.88 -.92 - 781 -1.36| -1.26 -.89 - 84 -.67| «1.26| =.95
.95 ~1.00 -.36 -.02{ =1.15| -1.19 .95 -.26 131 -.98| -.9h
0.02 =0.34| mmm-- ~0.40| -0.70| -0.59]| ~0.16| —==e=| -0.18: -0.5T7| -0.T71
0L -.11| -0.69 =13 -.17| -.65 10| -0.541 o =.56 | =1.09
Lover .06 .09 -.38 -.15| =-.79| -.65 .2 -.18 01| -.56| -.28
.10 49 .19 12 -.69% -.59 .65 .34 26| =.hg| -.23
.20 .85 .66 22| mmmee| =55 1.03 .76 35| m——— -.23
.50 .78 .60 -20) =59 -.51 .99 .76 3T -39 =33
15 -T1 .55 St «Th| -6k .92 .72 60| ~5L| -.l2




NACA RM L55F02

PRESSURE COECFICIENTS FOR WING WITH 0.8Lb/2 FLAP.

0.570/2 SLAT;

TAELE

85 = L9

Ior=

Sp = 6503

AND 0.30bf2 FENCE

() og = 0.023; €, = 0.123; R = 3.0 x 105

o, s ¥
j x/e, ? Zor values cf ——- -
Sur®ace %¢/rs b/2 -
or 0.18 l .39 l 0.60 f 0.72 I 0.93 [ 0.18 | 0.39 T 0.60 i o.-ra_r 0.93
xsfcs i {
a= -0.T a= 3.2
wing
[4] 0.11 0.03 0.3%0 -2.32 -3.87 | -2.8% -0.05 0.15 =3.46 =2.48
.01 -.38 =55 | <152 | -1.76 <177 | -1.9% | -1.89 | -2.49 | -2.65 -2.63
.02 -.35 «4§ [ 2213 | 233 | -i.33 | <151 -1.kr la1.68 1 <1.88 | -1.92
.05 -.23 -.83 -.96 -Gl | =1.1k —— ] =1.32 =1.22 -1.36
Upper .10 =21 - -.8 Tk | -.Eh -69 | -.89 ~97 | -1.00
= .20 =21 ~.69 -T2 .57 Y-} -.68 =7 -.&0 -.82
.30 .26 - -.73 -.58 ~.h2 -.65 -.78 -.E0 -.58
R -37 -~ 78 =TT ~.58 -.51 -7k - -.8 -.€9
:.‘;g ol =71 -.59 - 97 ~79 -.53 -Th | =1.02 =95 -.T8
0.02 0.28 mm—w | =0.07 ~0.03 o . 0.56 — D32 0.ko 0.28
.05 .19 —— .of 1E .18 RS ——— Eé ll:g .30
E .10 .19 — .1 2l .31 . — . Wk .25
Lover .25 a8 | o.26 43 i3 .19 25 [ o.39 .40 .6 2
.50 AT Ao 43 .36 .09 .28 A5 Lo Lo .01
T5 ¢ 61 <53 k3 ) =03 i .58 .58 k8 ko .12
Flap
0.01 | ~9.656 | -9.08 U P I a8.10 -9.87 | =10.0T7 | === | w=m—u= | -17.k9
.02 967 | mrmmme [ mmeem [ 213 [ 19085 P <9.T8 | mmmee | weeee | 213019 | <19
05 | -8.52 | «11l.hE | ;e | -9.56 | ~15.68 | -8.52 | =11.18 | —=au- -9.40 | -15.68
Upper .10 -5.33 6.32 | ——-—- | -3.82 | -9.07 { -5.30 6.22 | e | 235,99 | <9.45
-] -1.52 | -2.32 | -2.60 =3.22 | -3.0ck | -1.kg -2.16 | -2.39 ~3.33 ~3.35
] -6l - Th =02 =1.92 | -l.72 -.68 -.73 ~78 | -1.96 ~1.70
.65 -.b1 -28 | =30 | -1.63 | -1. =40 =31 | -22 | -15 | -1.79
.55 -.03 .22 .2 -.65 -1.k5 -.02 .20 .38 -.35 -1.65
0.02 0.48 0.57 0.43 0.03 -0.50 0.48 0.62 | 0.5% 0.13 -0.75
.0k .55 .25 k3 .15 -1.37 . .35 ks 27 -1.15
.06 .55 k2 k3 .25 -1.31 . .48 L€ .34 -1.65
Lowex .10 .65 .53 43 .38 -2k =70 .63 46 k9 -.31
.20 .88 .55 43 .5 -.15 . T2 .52 b9 --20
50 78 €k 45 .38 -.08 T T2 .59 L9 =11
75 .66 5T Wuk .30 -.09 .68 .6k .6 .38 -.03
Siat
g.02 0.39 0.3k
1 R .18
21 .39 .02
37 .26 -.13
.60 -.01 =-.+8
K- -7 =11
0.02 0.39 0.135
i .36 -.01
- - .21 ~-.13
Uppex Eg — ——
.65 -.2 --67
gk -.5h -1.62
0.02 0.37 -0.06
12 .27 --23
-1 .18 -29
Jh1 .01 —.29
.63 -.21 -.6T
o - L .57

35



e NACA RM L55F02

TABLE ITI.- Coniinued

PRESSURS COSFFICIENIS FOR WING WITH O.8b/2 FLAP, &¢ = 659,

C.57b/2 SLAT; &3 = k4© AWD 0.303/2 FENCE

() G = 0.013; 2, = 0.123; R = 3.0 x 105 - Contirued

' P for values of —— of -
x[e, bf2
Surgace | Xe/Ces T = l
7:- 0.15 | 0.33 E 0.0 [ 0.72 | 0.95 0.18 | 0.35 , 0.601 0.727 0.93
Xa/C
alme o= 7.0 a=12.0
Hing
[+ -3.65 | «0.03 0.C9 =4.56 -2.98 | -2.68 | -0.02 ' 0.10 =5.36 ~5,5%
01 | 215 | -2.66 | -3.42 | -3.57 | -3.59 | <244 | -2.1h | -h.k2 [ 425 | -h.3k
.02 | -1.68 | «2.58 | -2.28 | -2.6% -2.65 | =2.45 | 2.2k | -2.92 =314 ~3.22
W05 | =100 | wam—m | =1.4G -l-;]; -1.87 [ -2.kh -"E; -1. Eh& -2.02 | -2.31
10 70 | =1.39 | ~1.27 | -l 142 | -2.02 | -1, -1. =1.52 | =1.7T
Upper 20 | ~55| =86 | .96 | -1.04 | 112 | -.66 | -1.22 | ~T.ak | -1.23 | -1.39
.30 =55 | <76 | =93 -.97 -96 | -.58| -.95}-104  -2.08| -1.2
45 =55 | =17 =.55 =91 97 -.58 | ~.84 | -1.03 -1.0L | =-1.22
.0 ~.56 =77 | ~1.07 -1.03 =1.13 -.58 ~.T0 | -1.07 -1.08 -1.62
[ N QS — PESE e NS m——— | —— il Mg
0.02 | C.i4 — 0.37 0.38 0.20 0.35 —— 0.32 0.3% 0.067
.05 43 — Ron 45 .26 .53 ———— ) .3h .12
Lower .10 39 | ewem 42 b .2 TR p— k2 Ry 1L
.25 B 0.38 W2l A2 31 L2 1 0.4l 2 ko 0
.50 .32 RiY B 37 -.01 R 6 L2 .33 -12
S5 .65 .52 A1 3T -.23 6l .53 R5) 33 -2
Flap
0.01 ey -:La.:ég
.c2 =13.47 ~19.
.05 -9.61 -16.02
- .10 ~4,21 -9.97
Ve 20 3.2 313
S0 -2.28 -2.32,
55 -1.34 -1.39
.95 - --66 |
0.02 0.01 -0.92
.Ch .19 -1.8
.06 .26 ~1.51
Lower .10 ) -6k
‘20 -.67
.50 L2 =49
-5 .38 -.28
Slat
0.02 -0.72 . ! I -1.78
11 -5 ! =-1.03
21 =45 -.88
37 - -
% e -5k
.9k -1.89 ~2.3
0.02 =1.33 -2.46
. -.7C -2.00
- .25 -T2 -1.25
Upper - Y E R ! _J_._;;
.65 -1 i -1.
9 -2.19 ! -2.86
.02 ~1.17 =2,
0.12 53 -1.60
.2h -.68 =1.23
a =75 ~1.21
.63 ~1.03 =L
A -2.05 I -2.61




NACA RM L55F02

TASLE IIT.- Contimued

PRESSURE COEFFICIENZS FOR WING WITE 0.84b/2 FLAP,

53_‘ = 55°J

0.575/2 SLAT; & = ¥4© AND C.30b/2 FENCZ

(2) € = 0.013; G, = 0.123; B = 3.0 x 106 - Concluded

P for velues of - oF -
x/e, bf2
Burcece xe/egs i
or 0.18 | 0.39 | 0.60 | 0.72 ’ 0.93 0.18 I 0.39 | 0.60 | 0.72 0.95
xs/cs 1
a = 15.0 a = 18.9
Wirg
0 0.12 | -5.33 -3.61 | -2.30 | -0.0k | 0.09 =3.22
.01 =h.6% ;.25 L. -2.37 | -1.32 | -5.08 ~3.98
.02 =3.04 | =3.21 | -3.39 | -2.k8 | -1.35 | -3.35 -3.C8
.05 | -2.k8 =1.96 | ~2.1k | -2.46 | <8.k9 | —ceme | —2.30 -2.27
Upper 10 | -2.39 -1.46 | -1.66 | -1.86 | -2.49 | -1.38 | -1.57 -1.8
- .20 |} -l.k2 ~1.05 | -1.25 <148 | <19k | -1.30 | -2.08 -1.49
.30 -.56 -.91 | -1.07 =1.35 | <1.34 | -1.1% =50 -1.h5
sg -.T0 T3 =50 ~1.h5 ~.95 -.88 -.70 =1.63
. -.56 -7 | -.%0 -1, -.82 | -.68 | -.65 -1.88
B T T G R e | e | e PN [N QS I
0.02 0.33 ———- | 0.35 | 0.33 0.08 | 0.32 | ~—= | 0.35 [+]
RN A A LA A 2
- .10 .52 —— . .3 .05 . —— k9 R
Lower 25 B2 | ok | w8} 38| o B | os | 48 06
.50 b3 46 42 .30 -1 s BT 43 -.07
5 .T1 5% B2 .30 -~ 27 5] 56 L3 =0T
Flap
0.01 | =9.42 | ~B.T8 | cmmm= | comewe | <16.46 | =9.13 86T | —mmm | cmmme =13.30
.02 -9. ————— | mm—e—— [ -8.69 | =2T.50 | -8.8% | ——— ——— | =T.2k | -23.26
05 | «8.33 | 6.26 | e | -6.27 | -23.h9 | -B.02 | -5.50 —— .88 | -9.03
Upper .10 4.88 | =3.33 | ———- | -5.20 =8.00 | <k.TO | ~2.94 —— | =2.27 -4.88
.20 «1.20 =93 | -0.78 -.88 =3.10 | -1.31 -.88 -.69 -.61 =1.5T
.%o -6k =.b1 =33 - 2L -1.5 =70 b7 -32 -.22 =79
.65 =46 =2k -.17 =21 -2 -.58 -.32 =19 -.23 -.52
.95 -.03 =13 156 .02 -0 =13 .08 .15 -.02 -.30
0.02 0.51 | 0.66 0.43 0.11 ~0.72 0.53 0.60 0.7 0.18 =0.49
.0k .58 -] k2 - =1.75 .56 A2 AT .21 =1.15
.06 .61 53 33 <7 =1.20 .59 JAg . .25 =91
Lower .10 T3 .66 40 .30 -9 T3 .59 . .37 -.26
.20 . .76 B2 —— -.50 .87 .66 51 — =20
.50 R .69 .51 .30 ~38 T3 .60 .52 .36 =11
.15 L -3 51 .30 =17 .60 .58 . .33 .02
Slat
0.02 =413 =5.47
.11 =1.8% =h.27
.21 =145 -2.22
3T -1.38 -1.87
.60 -1.62 -1.99
.9k =2.73 =3.19
0.02 -3.36
;- 33
Upper A 22
.65 -2.7i
il -2.59
0.02 -2.75 3,32
.12 -2.73 =3.26
- -2.45 =3.26
%N =1.62 -3.2%
.63 -1.63 -2.56
92 -2.69 -2.62




38

TABLE ITT.- Conlirmed

FRESSURE CCEFFICICNTS FOR WING WIEH 9.8%%/2 Fiaz,

&p = 650,

C.5Tv/2 SLAT; 85 = 44° AND 0.30b/2 FENCE

(1) cg = ©.01k; €, = 0.124; R = 5.2 x 106

NACA RM L55F02

I T P for values of —2— of -
| xfe, v/2
Surface , X£/°fs I T T T
I or 0.15 I 6.39 | 0.50 0.72 0.95 0.28 ! 0.339 I o.60| 0.T2 l 0.93
x“/(;g| 1 | I 1
i o= 0.7 &= 3.l
Wing .
T  — - ]
0 0.11 [¢} 0.18 | -2.49 | -2.89 | -2.75 | -C.0L I 0.32 | =3.76 | -2.59
.01 ~.36 -6l | <1.63 | -l.91 | -2.61 | -1.76 | -2.06 @ -2.62 | -2.8 | -2.T4
.02 -.33% -.50 | -1.15 ] ~1.99 -1.26 -l.42 | -1.76 -2.05 2.0k
.05 -2k ——— -.go -.sgi 1. 6 -.T8 -"gé =117 -J..sg -1.142
sar .10 -2 =37 -.67 - -1.0 - - -.9% -1.0 ~1.0
Uppe 20 -.22 ~eibde -.62 X .89 -.85 =2 -.60 -.85 ~91 -8
.30 26 =18 .64 -.69 =715 -.50 -.60 -8 .86 =73
.45 ~.36 =95 | =75 =75 -8 -55 -67 | =20 - 86 =77
50 =45 -.57 -.55 .93 -1.0% =03 =72 | -l.11 =1.0k% - 87
.75 —— R —— ——— ——— e N T (o
©.02 0.18 m——e | -0.08 [+] 0.25 C.50 ———— | 0.27 0.33 c.28
.05 .14 —— 05 o2k L2 R — 48 T <30
Lower J0 .12 —— .27 .25 b2 .35 — 45 45 26
.25 W11 0.22 .38 36 20 260 0.3 .38 3T .10
.50 .18 .37 .38 .35 .08 .27 i Lo, 41 33 .01
s .56 kg s 37 -.07 67 | .57 | -7 .3 .12
Flap
T -1
0.01 | <10.68 | -10.7C | ~mm-m | c=mmem -28.00 | -21.28 | -11.10 | —wme- anmma= | -21.39
02 | =10.30 | =emam= e | 215.58 | «31.05 | -20.86 | cmemem ' e -15.92 | -23.78
.05 “§.55 | «12.12 [ ~asnw =11.56 | -2k.56 | =10.03 | «12.01 | ==w—- ~11.5¢ | -19.18
Ugzer .10 5.5 =6.75 | arem= | 5,54 [ 21818 | 5,82 | 6,63 | —cmmm -5.22 | -11..%
= .20 wlok] 231 | ~2.43 -2.77 =71 ~l.42 . <217 | -2.65 =3.04 -3.91
.40 =75 -8 i -1.18 =1.72 =2.57 -.T9 -.7€ -.92 -1.82 ~1.96
65 5y w38 | =38 | -1.56 ~2.85 -.h2 =34 ~-36 -1.68 ~1.85
55 -.22 C9 .29 -.40 -2.22 ~-.18 .13 .24 51 , -1.23
0.02 0.50 0.52 c.h6 0.07 -1.10 0.55 0.59 0.43 0.0k | -0.93
oL 55 .36 46 bl ~2.63% .58 .36 A3 .16 | -1.8
.05 .56 RS R 21 -3.55 .51 .48 ko .21 =3.10
Lower .10 52 .52 L6 39 -.85 .69 .58 .h; .39 =TT
.20 T .60 .48 ——— -.32 .85 .66 WLy — =33
.50 .65 .60 .52 .38 -.28 T .63 kg . -.25
. T 60 .56 . 32 ~.34 .67 50 I .5h .27 i ~.18
Slat
l 0.02 0.39 [ l 0.36 I
LIS RY-] 1 A9 )
.21 zz -?ﬁ
2 I Zid
S =53 =1.37
0.02 [T 0.19
.10 .35 -?i
e |9 2 S
. .29 -6
.91? .11 ~1.54
c.o2 0.39 ~0.01
.12 .24 =adT
i» .(1)3 . --%
i ! = -
.63 =30 -.66
| .92 | -1.02 “L.b7




NACA RM L55r02

PRESSURE COEFFICIENTS FOR WING WIZE O.84b/2 FLA®,

TARNE TII.- Continued

&g = 659,

0.5To/2 SLAT; 85 = 44 AND 0.30b/2 FENCE

(b) Gg = 0.01%; C, = 0.12h; R = 5.2 x 106 - Continued

P for velues of -i— of -
x/e, v/2
Surfece "r/ Cey i P | 5 | | Py I |
or 0.1 0. 0. .72 . c. 0. 0. 0. 0.
A | o3 | 72 | o3 1 39 12 93
o= T.0 a = 10.9
Wing
(4] ~5.17 -0.08 | 0.03 .88 -2.96 -6.68 | -0.19 l ~0.01 { =5.72 ( =-3.57
.01 -~2.61 -3.51 | -3.87 | -3.8 -3.k6 ~3.20 2.2 i -h.kT g %32
.02 ~1.78 | =2.95 ; =2.59 -2.79 -2.60¢ | -2.51 -2.20 | -2.98 | -3.32 | -3.22
.05 -1.17 ——— f =1.66 -1.78 | -1.85 -2.11 ————— | =1.89 -2.09 -2.30
Upper .10 =82 ! -l.25 | -1.30 ; -1.41 | -1.39 -1.18 | -1.92 | -1.45 ; -1.60 -1.7%
= .20 -.61 ~.8 | -1.05 -1.13 =-1.11 .78 -1.25 | -1.01 ~1.2% -1.3%6
.30 -.57 ~T3 | -1.00 | -1.0% - -.67T | -1.00 | -1.03 -1.09 | -1.16
.45 -.58 ~.79 | =Lo% | -1.02 =35 -.61 =95 | -1.01 | ~-1.03 -1.19
.50 -.62 -85 | -1.21 | -1.16 -1.09 =61 - =131 l.ak -1.46
15 e | e | aeeee | e | omeem —— [ESINE, S POUNNTIE [ —
0.02 .42 —— 0.37 0.35 0.19 0.k1 — 0.37 0.35 0.10
.05 Rt ~—— 46 45 .21 .55 —— k6 <y .1k
Tower .10 .38 ~— A8 b3 .19 -ig ———- 46 46 213
= .25 .31 0.39 Ja .39 .06 .40 0.Lk3 R-] 50 Ol
.50 31 .39 Lz .27 .03 .32 W1 e .28 .06
=75 .65 5k 4T -33 .18 L .68 Sk LT .36 =.31
Flap
0.01 | =31.11 | 223,00 | m=wee | ccmm—=m | 20011 | =10.62 | <10.68 | wmmea | cmmaee | -20.15
.02 21066 | mmamen | cemae | 215,85 | -22.29 | 10,10 | memaew | cweee | -15.49 | -22.09
.05 =9.78 | 10,69 | =m==m ~11.39 | -18.09 =9.1! ~8.79 | m=m=n | <1143 | -17.87
Usper .10 -5.69 5. ——— -5.0i | -10.88 =5.28 B =5.40 | -30.91
- .20 =1.38 ~1.91 | ~2.62 =3.17 =3.96 =1.21 ~1.k5 | -1.78 -2.8 -%.18
Lo =TT ~.T0 -.92 | -1.87 =1.95 -.67 =59 | =53 =1.28 1 -2.17
.65 =45 3% [ =36 | <L69 | -L.35 -.kg =341 -11 =61 | -1.25
.95 -.19 it} «20 =53 -5 =17 0T .13 A1 -.62
0.02 .52 0.5 0.39 0.01 -0.58 0.56 0.61 | o.ho o ~1.00
.0l 55 .36 <51 13 -1.67 .60 A ha 1k ~L.65
.06 61 b7 «39 .18 | -2.69 €k .51 .39 .20 ~2.38
Lover .10 6T .56 .39 .38 -85 T .59 .ha 36 -.T9
.20 .82 .66 L2 —— =5 .85 .67 %N ——— .58
.50 T3 .61 A6 .32 =33 Th .61 -4 .36 -3
R .62 5T «50 - -.20 -6l .56 AT .33 -2}
Slat
0.02 ~0.TL -1.78
.1 b7 -1.06
.21 =51 -.01
.37 €L --98
.60 ~1.01 =133
.9k ~2,12 -2.52
0.02 -1.16;; 'iﬁ‘-’;
o1 - -l
> .25 ~T6 L P |
L5 —— —
.65 =1.27 =1.61
94 -2.43 2.8
0.02 -1.30 ~2.95
o1 =91 ~1.72
2% =75 ~1.30
bl ~-.85 ~1.30
.63 -1.14 ~1.59
.92 -2.25 2,80




RM LH5F02

L] NACA
TASLE TXI.- Concinued
PRESSURE COESFICISNIS IOR WING WITH 0.84b/2 FLAP, &p = 559,
0.5T5,/2 SLAT; &3 = Lio AND Q.3Ch/2 FINCE
(b) Cg = 0.01%; C, = 0.124; R = 5.2 x 106 - Conclujea
I F for velues of - of -
x;c, b/2
Su-face | X2/C2s
N c/"-: G.18 ro.sg f O.SGT 0.72 I 0.93 0.28 | 0.39 l o.sﬂ 0.72 i 0.93
8/Cs L -
o= 4.9 a = 18.9
Wing
4] -3.00 ﬁ-o.05 ! 0.02 | -5.:47] <h16 -2.33 | -0.02 | 0 6.7 -3.92
.01 =3.07 | -2.13 96 | -5.13 | -5.0L4 -2.36 | =1.40 | -5.50 S50 1 k77
.c2 =3.12 )} «2.17 | =533 | <577 | =5.7% 2,38 | -1.h: ) -3.69 =5.98 | =3.59
.05 -3.19 wm——— | -2.0G -2.38 ~2.67 2,36 | cmene -2.28 -2.48 -2.62
Upger .10 -2.55 | =1.97 | -1.57 -1.75 | =2.02 | ~2.34% | -1.4% | -1.71 | ~1.83 -2.07
* .20 1 1% | -lk2 | .14 | -1l.29 =1.57 | =L.ST | =133 [ =1.2§ | =1.31 | ~12.67
3C -.50 =-1.10 -.58 -1.09 -1.38 =1.37 | -1.15 ~.99 ~1.05 -1.58
-‘ L5 =5k ~92 -.83 =95 =l.LE -.94 -9l =81 -.8 ~1.78
.60 - -9 -3 -.96 -1l..& -.78 -T2 -T2 -85 -2.08
5 e | e | co—— | =] - mmwen | mmene | mmeen ] meeee m———
0.02 c.38 ——— | 0.33 | c.32 0.03 0.36 | wmee | €.33 0.33 0.02
.05 .56 — 2 1 0% 58 | e bk 46 .05
Lower -10 56 — b5 4€ .08 62 | e 48 k9 .05
25 Lg 0.47 42 43 SO .55 0.53 48 L6 .C5
| .50 32 37 .39 .22 ~-.06 <34 42 .39 25 -.02
| T35 o 53 k2 36 -2 T3 .58 46 59 =.15
' Flap
0.01 =12.33 | -10.55 P -ao.oﬂ -10.00 -17.%8
.c2 =9.83 | emmme- -9.42 -18.25
.05 -3.90 ~7.0% ~6.ir7 =13.T79
Upper .10 =5.15 =365 | me—ee 4.8 ) -0, b8 ~7-ST
20 ~1l.21 -1.09 | -0.5% ~1.40 =L.0C -L.11 -2.67
«4C =71 -.5% -.37 -.29 -2.07 -.68 -1.24
.65 ~ bl -38 | 22 =13 | -1.31 -.h9 -.66
55 =17 o2 .07 21 -.€5 .16 =35
0.02 0.56 0.61 0.32 0.08 ~0.56 c.62 ~0.80
.0k £1 .38 37 2 -2.70 b2 -1.78
06 .65 46 .32 -] -2.20 65 ~1.79
Lower .10 T3 .5k 37 .39 =.58 75 -.18
.20 .85 .50 .36 —— ] 87 - 3L
<50 .75 .53 et .39 -3 .;{5 .23
| 275 .65 R A2 37 -.18 .63 -.08
Siat
0.02 -3.18 I I I -5.06T
11 -1.75 | 2,72
.21 357 -2.c8
<37 -1.30 ~2.87
6C -1. -2,12
.Sir | 2. T8 ) ~3.35
0.02 -5. =TT
14 =S.hk -3.70
Upper ?g -1.75 | ~2.61
ot ———— —————
.55 -1.93 1 -R
WSk =3.19 -3.57
0.02 =h.23 -4.56
.12 2.k ~3.9%
.2h .77 =3.46
Rl -1.65 -2.6%
| .63 ~1.90 -2.26
i .52 L : 3,21 i [ -3-00




NACA RM L55F02 S

TABLE ITT.~ Comtimued

PRESSURE COEFFICIENTS FOR WING WIIX 0.84b/2 FLAP, &, = 659,

0.570/2 SIAT; 85 = 44° AND C.30b/2 FENCE

(e} G = 0.015; €, = 0.247; B = 3.6 x 106

P for velues of -2 0 -
x/c, bf2

Swrtace xf!,:f’ 0.18 | 0.39 [ o.60 | 0.727 0.95 | 018 | o.39 | O.SOLO-TZ | o.95

x;/cs
a= «1.0 = 2.8
Virg
o -0.26 0 0.26 -2.87 -2.40 -2.86 =0.05 0.43 .34 -2.86
.01 -.62 -8 | 2.87| -2.19 | -2.35 | -1.82| -2.k3] -2.99 | 3.3 | -3.11
.02 -8 =68 | -3 ~1.65 =1.Th =1.37 ~1.70 | -2.03 2.4k ~2.57
.05 =37 —— =91 | =113 | -l.22 =92 | —ee—e | «l.35 | -L.61 | -1.65
Upper .10 - 4 -l =TT -93 -0k -6l -8 | -1.09 ~1.30 -1.2T
.20 =27 -k9 | -T2 -.&0 -79 -.k8 -5 | =9 | -1.08 | -1.05
.30 -.32 -.55 -.76 -.83 -.78 =51 - Th -9k -1.08 -99
45 -46 =71 -.91 -89 -.8T =55 -84 | -1.07 =1.11 -1.09
.60 =53 ~T3 | =-2.18 | <1.26 | ~l.16 -.62 -.90 | =2.32 | -1.39 -1.30
TS5 | mm——— e | e | e e [ m—— e e T e
0.02 0.27 ———- | -0.02 0.08 0.29 a..0 ] 0.32 0.33 0.2k
BB | 8| B 2| F| =| K| B =
- . ol — - - - - — - o « 2%
Lower 25 a 0.28 | .37 W .13 2| oz 39 ol
.50 . -ha .38 BhE o] .2 okl b2 3T -.08
15 .58 -S4 . A1 -.18 .59 .5k &7 3T -.20
Flap
0.01 | =17.16 | =17.02 | mmo—e | crcrme | =35.48 | <28.20 | «18.26 | ccame | mmmeme | =35.00
02 | =15.98 | wme—m—m ~mmee | 26,38 | ~38.79 | -26.90 | =—eme ———- | -27.38 | -38.15
.05 -1k.52 | -18.21 | ;emem -20.76 | =30.35 | ~15.2T7 | =19.0k | cmmeme= | <2137 | ~F0.5T
Upper .10 -8.11 «9.86 | ameem | 12,35 | -27.61 ~8.46 | -10.24 | we—e | -12.78 | -18.10
.20 -1.60 =2.87 | ~3.23 %10 | -6.05 | -l.61 | -3.06 | -3.35 | -k.31 | -6.49
o .Gl -.99 | ~1.08 =1.24% =3.75 -97 «1.06 | -1.09 -1.35 =3.45
.65 =-.k6 -.50 -k3 -.68 ] -.52 =52 -l =79 ~2.41
.55 =I5 =.00 .16 .10 -1.98 b2 -.02 35 Ok =137
0.02 0.5% 0.60 0.50 =0.05 -1.88 0.5 0.63 0.56 <0.16 -2.01
-0l 53 .33 45 .08 e L} 49 .25 .50 -.0F k.60
.06 53 Wik 46 .19 =k.99 .53 3T «50 .2 5.2
Lover .10 .66 55 48 &7 =1.55 6k .51 51 .38 -1.79
.20 .86 .27 15;11;3 ———— =57 .82 .25 % ---h—a -g;
.50 T3 .67 . .51 =50 <75 61 <5 . -
R .66 .61 .63 <51 -.50 .69 5T 69 ] -2
Siat
0.02 0.ko 0.37
1 3T <1
.21 .25 .02
37 .12 =12
. e -
.Sl -5 -1.k1
0.02 0.39 -0.06
.10 .27 - ﬂ1
. .12 -
Upper fg e S
.6 - -~
.92 -1.22 1.8
0.02 a.30 =0.55
.12 10 =k
.2 -.02 =kl
b 1% -k
.63 -kl .78
.92 -1.18 =1.79
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TABLE III.- Coxtirued

PRES3UFL CCEFFICIENIS PCR WING WITH 0.84%0/2 ILAP, &= = 65°

0.570/2 SLAT; &g = 44° AND 0.3Ck/2 FEWCE

{e) Cq = 0.019; €, = 0.247; R = 3.6 x 10€ - Contimed

3

NACA RM L55FO02

P Zor values of -2 of -
xfc, /2
Swface | *2/ct> T :
cr 0.18 i 0.38 | 0.60 | 0.72 | 0.93 0.18 | C.39 | 0.60 l 0.72 | 0.3
xg/cu
a= 6.6 @ = 0.6
viicg
0 =%5.78 0.03 0.39 -5.64 ~3.52 ~3.82 0.01 | 0.36 -6.32 14,08
.01 -2.31 -2.50 | «it.08 =446 =h.2h ~3.09 2,50 | ~4.T8 k.95 =lL.96
.02 =1.88 | ~2.48 2,74 | -3.29 =317 -2.98 | -2.34 | ~3.21 | -3.67 | -3.TL
.C5 “1ed) | mmeme @l T | =R20dB | =2.3L | =3.00 | —m—ma  =2.05 | -2.36 | -2.63
Upper .2 -92 | -1.62 ) -1.38 | -1.69 | -1.76 | -Ll.38| -~2.14° -1.58| -1.82| -2.06
20 =65 =86 | -l.11 ; -l.36 | -Lh2 «67 1 =l -l.22 b Al46 | -1.63
.30 -.58 =77 | <1.09 ' <131 ] -1.25 ~68 ! 17| -LA3 | -l.30 | -1.46
45 -.&k -85 | -1k | 32 | -L35 =L =106 | =115 | =1.28 | -1.55
.60 -6l -8 |13 [ a5k | -7 -681 g7l 32| -am0 | -235
.75 ————— | a————— m—— | —— s P mmmiae | memee | aeaee ——
0.02 0.k3 —— c.3 0.3 0.11 0.43 — 0.37 0.34 0.04
.05 43 —— .51 l;g 55 g
- .10 43 [ 51 .
Lowex .25 3% O.4T .50 [) X
.50 35 53 50 =17
75 67 . . =kl
} 0:03 | <17.39 | ~16.80 [ weeme -34.75
| .02 16,06 | mmmms= | mcame ~37.06
1 .08 -1_lg.h5 -12.76 — -aa.gg
.10 -8.00 | -8.37 | ===—= -17.
Uzpex .20 -1.48 | -2.33 | -3.20 .53
40 =--5C =5 | =97 =3.32
.65 T =32 | w32 -2.00
.95 -.32 -e17 45 =214
0.02 0.60 0.7T1 { 0.62 -2.06
ok A2 .53 4.8
06 .59 oSk .58 k.32
Lower .10 .72 66 .61 ~L. 70
20 .88 .78 .61 -
50 .78 «T7 65 -T2
15 .72 .72 15 ~h5
0.02 =0.79
Q1 -'56
.23 -
W37 BT
.50 =1.03
.Gk -2.2h
.02 :
%% ! 28
.25 -5 =1.4k
Upper k5 bl I R SRR R R
.85 «1.36 ~1.85
-1 -2.61 =3.1%
0.02 1. ! -3.20
.12 -1.1&0 | -2.61
- - ; 1.8
W41 -.98 | =1.49
.63 -1.29 =176
| %2 ~2.49 | ~3.0k
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TAISLE ITI.~ Continued

ERESSURE COEFFICIENTS FOR WING WITEZ 0.84b/2 FLAP, &p = 639,

0.5Tn/2 SLAT; 85 = 14©  AND 0.30b/2 FENCE

(e) Cq = 0.019; G, = 0.24T; R = 3.6 x 106 - Comcludea

? Zor volues of —- oOZ -
x/e, bf2

Surfece | Xt/ces I

ox .18 0.39 | 0.60 I 0.72 Lo.gs ! 0.18 | 0.39 | 0.60 I .72 | 0.93
xs/"s .
a=h.5 ! a = 15.6
Wing
[»] -2.% -0.02 0.26 =5.72 -3.85 -2.61 -0.03 0.18 520 =3.75
.01 =2.87 | -2.36 | <5.34 | 455 | k.70 | -2.70 -1.64 | -5.98 | -k.38] -k.55
.02 -2.95 | -2,35 | -3.56 =351 | =3.55 -2.75 | -1.70 | -k.01 =3.k7 -3.55
.05 =308 | weeae -2.2k 2,33 -2.6L -2.86 ——— | 2.3 -2.k8 -2.80
Upper .1 -2.79 | -2.11 | -1.71 } -1.89 | -2.12 -2.73 -1.66 | -1.00 | -2.08 -2.37
20 =1.22 | -l.52 | ~1.28 | <1.h5 | 3.7k -1.95 =151 | -L.ko -1.59 -2.06
.30 =83 | -.19 | -L.13 § -1.25 | -1.62 | -l.28 | -l.30 | -i.24 -1.50 -2,06
sg =715 =99 | -.09 | -1.1% | -1.79 -.95 =1.05 | -2.07 =1.22 -2.39
. ~.68 =78 | -1.3% -1.23 -2.36 Y -.78 | -1.08 =L.2k -2.67
K I J—— [ . [ (R [ ) pe— | ————
0.02 0.k0 —— 1 0.35 0.33 Q 0.33 — | 0.37 0.33 | -0.07
.05 .56 - A5 .05 .61 —— -50 23 -.07
er .1 5k - b AT - .05 .61 - -hg k8 --07
) .25 J7 1 0.5k b7 S0 61| o0.58 .48 .18 -.06
.30 46 o5 A5 <38, =07 51 .58 A7 40 =13
-5 .71 .60 By 381 .19 -8 .65 P52 39 =17
Flap
0.01 | =17.56 [ =17.65 | ccmee | cewemm 31,75 | =1Fe03 | =17e32 | ==me= | meeeee | =31.61
02 | =16.03 | mmmmem | cmae= =21.27 | =33.37 | <15.42 | —emoee | cmmmm =19.22 | =32.86
<05 “14.38 | 12,9k | mmemm | -15.8% | w25.16 | «13.77 | ~31.63 | o—eee | <13.79 | ~2%.16
Upper <10 -7.89 5,61 | mm——m «9.13 | «~3k.37 =T.51 ~5.82 | —eeme ~T.8% | -13.52
.20 -1.41 =1.52 | ~1.k6 -2.76 k.67 =1.31 “1.3% | -1.32 -2.32 -h.20
.50 =50 -.61 =.36 =-.T5 -2.52 -8 =53 33 -8 -2.05
.65 -.52 =37 -.12 -k -2.09 =51 =32 .1 =63 =1.60
.95 -.38 .06 .30 .13 =1.52 -3 .23 23 .03 =95
0.02 0.6k 0.8 0.58 [} =1.76 0.7k 0.91 0.59 Q.10 ~1.76
.k 59 g .5 .06 =k.co .70 .53 .53 .10 -3.30
.06 .64 .5k .5k 19 -.09 -0 .63 .53 .16 k.01
Lover .10 .78 .67 .53 RIS -1.13 - . [ «53 k6 =1.0%
.20 .95 .78 .53 —— -4k 1.00 | 85 W35 ——— =kl
.50 . .70 .55 45 -0 g |l s 55 R -1
.75 - Th «TO .66 45 -.29 82 | TR LB k1 -.23
. Siat
0.02 =5.13 -6.59
.11 -2.19 -4.09
21 -1.68 -2.65
.37 =154 -2.05
.50 -1.8 -2.26
-9 =3.07 =35.59
0.02 =3.13 -3.80
.2 =3.10 =3.76
Upper -25 -3.16 ~3.72
= o — ] eeee—-
62 -2.30 =3.21
= ~2.73 -2.97
0.02 ~3.17 -3.92
.12 =3.17 -3.93
.2 =3.17 =3.93
B -3.00 =3.93
.63 -2.20 =3.k2
.52 2.8 =3.05
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TASLE III.~ Contirued

FRESSURZ COEFFICIELTS FOR WING WITE 0.64b/2 FLAP, 8. = 559,

0.57b;2 SLAD; g = %:° AND 0.30%/2 FINCE

(4) Cg = 0.024; C, = C.382; R = 5.0 x 106

x/c, P for values of ;;E of -~
Surface . xf!,:_f’ T T I T [ I
xglcs 0.18 ] 0.39 | o.60 ' 0.72 | 0.93 0.18 | 0.3 I 0.60| 0.72 | 0.93
o= -1.3 a= 2.5
Wing
| " r
! ¢ I =1.9% 0.0 | z.18 .I -3.66 | -2.65 | -2.79 | 0.0L]| 0.78 | -4.9L | -3.06
01 ! -l.L6 -1.25 | -2.08 -2.75 ; -2.68 | -2.05 [ -2.55 ] -3.41 | -3.79 | -3.57
.02 -.92 -85 | -1.%3 | -1.99 | -1.9% | <176 | -1.87 | -2.26 [ -2.77 | -2.62
.05 =65 | seem =52 I 1.3k “1.38 | «1l53 [ meeem -1.51 | -1.87 | -1.88
Upper .10 -.48 -.50 -8 | =113 | -a.07 =114 -89 [ -1.21 | -L.4T7 | -L.46
.20 =36 =55 =TT ] =95 -.89 -.63 80 | -1.03 -~1.25 ~1.24
30 -8 -.60 -.% -1.0% -.8 -.63 -8 | -1.03 -1.27 -l.2k
45 -.58 =73 ~-.98 =1.11 ' -.57 -.Th -.95 | -L.16 «3.30 =1l.h2
.60 -.64 -8 | 1.3 ~LE5 | -l.2k ~78 | -1.02 | -L32 | -1.63} -1.65
-5 el el K g mm== = | m——— wmmm | mmmem | dmmen | em——
. 0.02 0.37 e | 0.08] 0.25| 0.267 €55 | -] 038 0.3 | o0.16
| .05 .2h — | .27 . .30 - -— 49 . .23
wwer .10 .21 ——— R 2 o 25 3T ——— k5 .39 .11
.25 .12 0.33 | BT 45 .10 24 | 0.36 L3 .39 .0L
5. I .12 Jo i 4-'- -.02 2% | 46 13 .32 -1l
75, .58 . P ol - 20 .66 | 55 . .32 -.32
Flap
0.01 | =22.76 | =~2Li57 | movmemen | comsommemese -47.23
.02 ~21,01 ~36.16 =50.91
.05 [ -18.93 -28.07 * 39,10
“oper 210 | ~10.38 -16.55 -22.88
.20 -85 [ -3.36 | 5.7 | -5.38 -7.8
Qo -1.2L | -l.36 | -1.17 ~1.kg -4.19
.65 =55 =55 -7 -.91 =i, T8
.95 -.63 ' =10 | 54 10 2.3
c.02 0.4 [ emm 0.67 =0.15 -2.80
.0k 41 0.31 .58 1 .C1 5,92
.06 .31 i3 .58 .20 -6.32
Lower .10 61 .60 .58 55 -2.64
- <79 .16 T e— ST
50 72 «Th .62 56 -3
75 .63 .65 <T7 .58 i . -53
Slat
0.0z ! c.32 -0.03
1 .18 -
.21 .08 -2k
[ Y ¢ -1k . =39
| .5 -39 ' =TT
L -1.27 , ' -1.85
0.02 0.27 | ; 0.7
.1 é.g ! . =33
- - -y tpah
Upper ofg _____ , o
.65 =57 1 =1.0h
.Sk -1.56 -2.19
0.02 0.18 -0.65
.12 =0k -5k
.2 =2 : -5
R's) 32 -.67
53| ~58 99
.92 | S -2.00
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PRESSURE COEFFICIENTS FCR WING WITH O.8%a/2 FLaP,

TASLE YII.- Contimued

5f = 650’

0.5To/2 SLAT; §s = kb® AND 0.30b/2 FENCE

() 6 = 0.02k; €, = 0.382; R = 3.0 x 105 = Comtimued

P for values of -3— of -
x/e, /2
SurZace x_f/"—r:
7:- 0.18 I 0.29 I .60 Lo.'rz I 0.93 0.18 I 0.39 I 0.60 I 0.72 l 0.93
Xn/C
al™s a= 6L o= 10.3
Wirg
4] -3.84 ~0.04% | ~5.88 =5.T5 =-3.80 «2.90 -0.0h 0.k6 -6.78 .2k
.01 -2.65 «2.85 [ k.61 .55 =62 -2.82 -2.70 | -5.32 =5.32 =5.21
.02 -2.36 -2.80 | 3.k =3.42 =3.%3 ~2.90 -2.6k | -3.56 -h.00 -3.89
.05 1.8 —— | -2.25 -2.21 2.7 -%.18 | ee—ee ] -2.28 -2.62 -2.82
- .10 =1.20 =2.12 | -L.73 -1.68 -1.89 -2.58 ~2.k2 | -1.76 -2.00 -2.23
.20 - ~1.27 | =l.k0 -1.k2 -1.56 -78 | -1.76 | -1.39 | -1.63 =1.79
.30 =72 =115 | -1.34% =1.51 -~1.33 -.68 =147 | -1.39 =1.50 -1.66
.45 -.80 =1.15 | -1.36 =1.3T7 -1.39 -.&L =1.32 | -1.39 =1.50 ~1.79
.60 ~.80 =1.20 | -1.6T7 -1.64 =1.Gh -T8 =1.17 | -1.61 ~1.72 -2.70
T | ee——— [ T [—— P B e m—— | — ] —_—
0.02 0.33 —— | 0.k40 0.36 0.10 853 ——— | 0.36 0.38 0.01
.05 B3 — 15 46 .10 .5k —— k5 .26 .01
Lower .10 37 ——— ik 46 .10 <54 ——— 48 kg o
.25 .29 0.34 ik R -.03 A3 0.k8 A6 L9 =07
.50 .29 43 .36 .38 - 23 41 .55 k5 Ak - 25
15 .65 X8 .35 .36 ~ k7 -0 .63 50 ik =50
Flap
0.01 =25.80 | ~26.LT7 | —m=ma ammme | k6,33 ————— | <kE.06
ol B3 Pl Bl b e B 2% |
.05 =20, ol Bl I =37 55 | =35.T
Uppor .2 -11.36 .12.29 ----- -16.78 | -22.20 -16.80 | -21.08
- .20 -1.95 =3.5% | -5.60 =5.53 =T.69 5.0 ~T.30
.40 -1.25 -1.25 | -1.68 -1.68 -5.82 ~1.5k =3.52
.65 -.56 -.T1 | -1.02 -1.03 k.05 =93 ~3.2k
.95 -.61 =13 =05 =05 -2.19 -07 -1.8
0.02 0.62 0.59 | 0.29 «0.30 -2.69 -0.19 -2.53
.oL k8 J1 | wM =1 .25 -.03 12
.06 46 .24 07 .03 =5.58 .18 | -%.93
Lower o1 T3 L5 40 41 -2.58 55 -2.28
.20 gg gg .6ké -_E -1.:!.82 —-5—1: -l.gg
.50 . . .3 . - . -
.T5 .76 oSl 43 .38 =.56 <5k .53
Slat
0.02 1.2k -2.91
qn -8 ~1.56
21 -.g )
<37 - =1.32
.60 =1.25 -1.76
-9k -2.61 -3.19
0.c2 -2.01 -5.30
.10 -1.13 -z.a‘
- .25 -1.05 2.0k
Uppes 45 i ——
.65 -1.59 -1.99
gk -2.96 -3.36
0.02 -2.23 ~3.15
] -1.39 -3.08
2% =1.10 -2.62
41 =1.16 -1.76
.63 -1.51 -1.89
.92 2.8 =3.30

L5
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TASLE I3X.~ Coxneluded
PRL3ZURE CCETFICLELIS FOR WING WITH O.8kb/2 FLAP, 8¢ = 659,

0.570/2 SLAT; 85 = 44° AND 0.30b/2 FENCL

(4) Cq = 0.02k; €, = 0.382; R = 3.0 x 205 - Concluted

Y oor
% /c, P for values of ﬁ of - I
Sucfece | Xe/ces T T T , ' i
or 0.18 I 0.39 I 0.60 l o.72 | o0.93 0.18 | 0.3% 0.60 | 0.72 , 0.93
xgfeg I
=143 a= 18.3
Wirg
0 -2.79 | =0.03 | 0.5% -5.07 | =ha22 | -2.75 0.05| 0.39 | -5.56 [ -4.16
.01 -2.89 | -2.59 | -6.25 | 4,91 | -5.09 | -2.8 | -1.89 | -6.30 | -h.6k | 5.1k
.02 -3.00 -2.59 | k.18 | 3.5 | -3.89 | -2.92 | 1. 4,21 | =372 | -h.o5
.05 =308 | mem—a= | =2.69 2.7 | ~2.92 | =301 ] ammem | =2.72 | -2.65 | -3.25
Upper .10 ~3.03 -2.37 | -2.0h 2,1k 2,37 ~3.00 =1.86 | -2.13 «2.18 | «2.77
20 ~1.92 ~l. =1.59 -1.69 =2.45
.30 =-1.20 -1.k9 | -1.k7 -2.55
45 =96 | -1.28 | -1 -2.95
. - =-1.07 | -1. =-3. 25
=75 mmmmm | mme—e ————— ==
0.c2 0.36 0.33 -0.13
Lover .25 i x5 -13
50 .38 A5 1 -2k
.75 .70 45 ! -26
0.01 —25.8 | 24,96 | —ener “45.03
02 | =23.33 | cemmme | = 5oTh
.05 -20. gg -lg. zg —— -32.18
<10 =11. =0e20 | mmeemm -17.13
Upgex .20 “1.95 | -2.2k | -2.58 .59
H .50 -1.30 .92 =76 ~2.85
' .65 -.70 -.68 -39 -2.20
! .95 ~.T0 B 11 .C5 -1.8%
0.02 0.58 0.75 | 0.45 -2.92
. 5 .22 37 ~5.43
.C6 N .36 37 6451
e .10 .69 .50 .38 =27
20 85 .65 .38 -.65
50 -Th ST 35 i =65
5| .62 5T RE] L =2
c.02 -6.18
.11 -2.53 |
21 -1.99
=37 i -1.83
.60 =2.13
9l -3.63
Q.02 =BT =h.0o5
.10 =347 ' =k.05
Uoper .Eg -3.49 i %.03
65 o.e 3.8
K- =3.13 -3.08
0.02 . =3.50 -!;.16|
12 -3.50 =416
20 ~3.60 4,161
i -3.50 -4.16
.63 ~2.69 : -3.78
.92 | ~3.19 . =3.20 |




Area(s/2) 137.8 sq ft
Aspect ratio 322
Taper ratio’ 0.64

< 112.0 in.

179.3
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Figure l.- Plan form of the semispan 49.1° sweptback wing. ALl
dimensions are given in Inches unless otherwlse noted.
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(b) Fence and blowing slot.

Figure; 2.- Detail of fence, slat, and blowing slot.
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Figure 4.- Effect of Reynolds number on the aerodynamic charscteristics
of the basic wing.
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Figure 5.- Effect of 0.57b/2 slat and fences on the aerodynamic cherac-
teristics of the wing. O.5I+b/2 flapy Bdf = TOO; CQ = 0.020;

C, = 0.570; R = 3.0 X 106.
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Figure 5.- Effect on the aerodynamic characteristics of the wing of
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Pigure T.- Effect on the aesrodynemic cherecteristics of the wing of

varying Cq and R. 0.84b/2 flap; &y = 65°; 0.57b/2 slat;

8g = 44°; 0.30b/2 fence.
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Figure 8.- Flow observations. 0.54b/2 flap; &g = T0%; Cq = 0.020;

C, = 0.370; R = 3.0 x 106,
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g = 44°; 0.30b/2 fence; Cq = 0.01k; Cy = 0.124; R = 5.2 X 106.
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Figure 24.- Span loasding. 0.84b/2 flap; 8¢ = 65°; 0.57b/2 slat;
B = 44°; 0.30b/2 fence; Cg = 0.019; C, = 0.2k7; R = 3.6 x 106,
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